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SAVED DAILY BY Hh 
HYDRO-MIXING 
DUST and 
PUMPING to fill 


NO LABOR REQUIRED 
No Moving Parts — No Dust 


The Hydro-Mix Dust Valve is generally operated con- 
tinuously, since an extremely small amount of low 
pressure water is used, per pound of dust handled. 
The dust from the collector or other pockets drops 
into the valve and is hydromixed; the mixture then 
flows by gravity or is pumped to lowlands for fill. 
Where these valves are applicable they represent 
the very minimum in initial investment, the lowest 
possible operating cost and practically maintenance- 
free service....A large chemical plant recently 
selected the Hydro-Mix Dust System over a dry dust 
handling system because in addition to costing 
only about half as much to install, it saved $75.00 
daily in operating costs for handling 200 tons of 
dust, % mile to fili. Hydro-Mix Valves, a Hydroseal 
Pump and oa 4” pipeline are used instead of spe 
cial apparatus for mixing the dust with water, then 
loading into a truck and hauling to fill. . . . Cate- 
log No. 1042 describes the valve and tells more 
about this chemical plant job. Write for it today: 


DUST VALVES 


An Honestly Built Product can be operated 
too inexpensively to be priced expensively 


N 
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4 = Entered os second-closs matter August 25, 1936, at Post Office, at Albany, N. Y., under the act of March 3, 1879. Printed in U.S. A. Allow at least ten days for change of address. i 
_ shout subscriptions should be addressed to the Director of Circulation, 330 West 42nd Street, New York, N. Y. Subscription rates —U. S. and U. S. Possessions, $3.00 for one year, $4.09 for wore’ 
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CONVEYING—ELEVATING 


There are many types of conveyors available 
today and it is most important that the cor- 
rect type be used for each application. Link- 
Belt manufactures them all—belt, trolley 
rrew, Bulk-Flo, chain, apron, flight, bucket, 
c—all products of over a half century of 
experience in the engineering and manufactur- 
ing of equipment of this kind. A nation-wide 
staff of engineers is at your service. 


MECHANICAL 
POWER TRANSMISSION 


The maintenance of your mechanical power 
fransmission equipment, in A-1 running order, 
sallimportant to maximum production effi- 
ency. Link-Belt transmission experts, with 
complete line of mounted and unmounted 
ball and roller and babbitted bearing units, 
utches, couplings, collars, sprockets, shaft- 
ng, etc., are ready and anxious t6 assist you. 


DRYING AND COOLING 


you wish to cut costs and improve your dry- 
hg operations, eliminate obsolete methods, 
hve on heat and maintenance, you will be 
terested in the unique features of the Roto- 
ouvre dryer-cooler as described in special 


contains valuable information on the sub- 
of drying and cooling. Send for a copy. 


SHOVEL-CRANE-DRAGLINE 
SERVICE 


ink-Belt Speeder Corp. offers a complete 

ice to those engaged in essential construc- 
on, excavation, erection and other work, call- 
Mg for the use of this type of equipment. A 
mplete line ranging from 3 to 3 yd. capac- 
and acountry wide engineering and service 
Msonnel is available to serve you. 


ttalog and engineering data book No. 1911.. 


LINK-BELT 


@ With industry on 
the offensive, all goes 
well only as long as 
your machine tools, 
material handling and 
preparation, mechan- 
ical transmission and 
power equipment are 
holding up. . . for the 
Nation’s life depends 
on the productivity of 
this plant equipment. 

Constant vigilance 
and an extra measure 
of lubrication, clean- 
ing and adjustment 
will ward off break- 
downs — conserve 
replacement parts 
— save priceless 


production time. 


LINK-BELT COMPANY 


Chicago Indianapolis Philadelphia 
Atlanta Dallas San Francisco 


Cedar Rapids Toronto 


Offices, warehouses and distributors 


in principal citie 


LET HELP YOU 
* . “Keep the Wheels Turning” 


ON THE PRODUCTION FRONT 


POWER DRIVES 


Slipping drives are a menace to machine ef- 
ficiency. Link-Belt chain drives (silent, roller, 
steel, malleable, and other types) cannot slip 

. engagement of chain and sprockets is 
positive .. .. no frictional contacts ....no 
lost R.P.M. ... the rated capacity of the 
driven machine is maintained at all times. Let 
a Link-Belt positive drive specialist help solve 
your drive problems. 


SPEED REDUCTION 
SPEED CONTROL 


Top performance requires the exact type and 
size unit that will fit your application. Making 
three types of gear reduction units—herring- 
bone, worm and motorized—and two types of 
variable speed units—the P.I.V. Gear and 
V.R.D. units—Link-Belt can and will give 
you authoritative and unbiased counsel. Send 
for helpful engineering data books. 


SIZING—SEPARATING 


Whether your problem is complex or simple, 
be sure and call on Link-Belt for help. Years 
of experience in the application and manufac- 
ture of a complete line of all types of screens— 
vibrating, shaking, rotary, conical, cylindrical, 
etc.— assure successful installations. Send for 
literature on any or all types. 


COAL AND ASHES 
HANDLING 


Getting coal to the fire and ashes away pre- 
sents one of today’s most fertile sources for 
conservation and increasing efficiency in power 
plant operation. A special Link-Belt Book, 
No. 1510, points the way with ideas and sug- 
gestions, and information on the proper appli- 
cation of the various types of mechanical 


handling equipment. Send for it today. 
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Thorough cleaning of the heating sur- 
faces with soot blowers is facilitated 
by the shielding of the tube banks 
from the radiant heat of the furnace 
and by the straight lanes between the 
tubes, the soot blowers being located 
in zones of relatively cool gases. 


Cyclone Steam Separators provide 
dry steam at high boiler-water con- 
centrations, independently of wide 
variations in water level, increase 
circulation by eliminating steam from 
the down-flowing circulating water 
and allow a true water-level indica- 
tion in the gage glass. 


rangement of heating 
surfaces results in eff 
cient heat absorptio 


Water cooling of all sur- 
faces, including front 
Band bridge walls, re- 
duces furnace main- 
tenance. 


= 


Furnace consists of a primary © 
bustion zone followed by a narra 
open-pass having ‘higher gas velo 
for the elimination of gas stratificat 
by thorough mixing, which aids ink 
rapid completion of combustid 
Complete combustion means SMOK 
LESS COMBUSTION. 


Can be arranged for 
stoker or oil firing, and 
can be readily con- 
verted from one meth- 
od of firing to the 


Furnace design permits operation 
with low excess air, resulting in 
increased efficiency. 
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Nearly 150 workers are killed each 
day, on and off the job, through 
accidents that help the Axis. That 
is why this Company has sub- 
scribed to the National Safety 
Council’s War Production Fund to 
Conserve Manpower. sent on request. 


BOILER 
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Plants requiring as low as 9000 Ib. of steam per hour can 
now have the efficiency features indicated on the draw- 
ing and that were formerly available only in much larger 
boilers. Skillful engineering has incorporated these and 
other advantages in the design of the B&W Integral- 
Furnace Boiler in a way that maintains compactness, 
simplified operation, and low initial cost. 


A large amount of water-cooled surface in the furnace 
permits wide variation in the grades of coal that.can 
be burned successfully. Oil-fired units can be readily 
converted to stoker firing at small cost for brickwork 
changes. 


Maintenance is reduced by complete water cooling 
of the furnace, which contains a minimum of unpro- 
tected brickwork. Even the upper front wall and roof are 
water cooled, as well as the bridge wall and side walls. 


All pressure parts are readily accessible for inspection 
and cleaning. All the header handholes are accessible 
from outside the boiler. The steam-drum internal fittings 
are easily removed when necessary. The steel casing 
facilitates good housekeeping. 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 


Complete details of this unit, 
including data on sizes avail- 
able and space requirements, 
are given in Bulletin G-34A 


Nearly 200 Units 


i. 
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THESE 


Data Books 


WILL HELP YOU 
SOLVE YOUR POWER PROBLEM 


\ \ RITE for these data books now! 


They are filled with important power plant 
data generally difficult to locate. When your 
increased power load demands the installation 
of new units or the “strevching” of existing 
plant capacity, you will need this information. 


REMOTE READING FLOW METERS — 

Data Book No. 701 

For measuring flow of steam generated by each boiler 
and the total produced; steam consumed by prime 
movers and process steam consuming units; water 
supplied to boilers and pumped to processes; rate of 
generation, distribution and consumption of natural 
gas, coke oven gas, compressed air and the like; flow 
of fuel oil, brine, black liquor and so on; the Republic 
electrical type flow meter with remote reading instru- 


ments, as described in this book, is available. 


MECHANICAL FLOW METERS — 
Bulletins No. 110 and No. 311 


When it is desired to measure flow of steam, water, 
gas, air or oil for the same purposes as outlined above 
but where remote registration is not required, the 
Republic mechanical meters described in these books 
are available. 


DRAFT AND PRESSURE INSTRUMENTS = 
Bulletin No. 802 


Proper regulation of draft is one of the most importam 
requirements in obtaining highest combustion efl- 
ciency. For indicating and recording drafts, pressures 
and differentials, Republic indicators and recorders, 
described in detail in this bulletin, are supplied in any 
desired combination for all ranges encountered i 
furnace operation. 
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THERMOMETERS — 

Data Book No. 210 

Measurements of temperature of flue gas, tempera- 
ures in vats or tanks, pipe lines, refrigeration systems, 
ovens, kilns or ducts and so on, are vital in maintaining 
highest capacity and efficiency in power plant and 
process equipment. Republic recording thermometers 
for this service are described in this data book. 


(0, METERS — Data Book No. 403 

for every fuel and boiler, there is a definite percentage 
of COz in the flue gas that will assure highest com- 
bustion efficiency. The COz meter is the most practical 
method of determining combustion efficiency. The con- 
struction and operation of the Republic COz meter are 
described in detail in this book. 


REGULATORS = Data Book No. S-13 


Control of rate of flow of liquids and gases, level of 
liquids, speed of turbines, engines and motors and 
proportions between variable pressures and flows must 
be accurate if maximum plant efficiency is to be 
attained. These factors are controlled by operation of 
valves, dampers, rheostats, etc. For sensitive, fast, 
stable and powerful automatic control of these devices, 
the Republic-Smoot regulator has been developed. Its 


‘onstruction, operation and applications are described 
in this book. 


AUTOMATIC COMBUSTION CONTROLS — 
Data Book No. $-21 


Boilers must produce maximum steam output at maxi- 
mum efficiency. That means constant steam pressure, 
maximum combustion efficiency, constant and correct 
furnace draft, desired load division among boilers. 


Republic-Smoot automatic combustion control sys- 
tems are built for all sizes of boilers, all types of fuel 
firing and all load conditions, as described in this 
book, which includes detailed installation reports giving 
performance data on outstanding power plants. 


REGULATING VALVES — Data Book No. S-40 
In any plant generating high-pressure, high-temper- 
ature steam, there are key valves doing tough jobs in 
controlling flows or pressures on which vital operations 
depend — pressure reducing valves co-ordinating high 
and low pressure steam systems, feedwater valves on 
1500 lb. boilers. For such tough jobs, where respon- 
sibility, long life and accurate regulation count most 


and failure must not occur, the Republic-Smoot valves 
described in this bulletin have been designed. 


DESUPERHEATERS = Data Book No. S-35 


In the modern power plant, steam temperatures in 
interconnected systems — topping turbine bypasses, 
tie lines, turbine exhaust lines and process steam 
headers — must be accurately controlled by desuper- 
heaters. For such exacting services, the Republic- 
Smoot desuperheaters described in this book are 
employed. 
kkk k 


Republic Flow Meters Co. offers a complete manu- 
facturing and engineering service in the field of 
measurement and control. We will be glad to 
co-operate with you in the solution of any metering 
or control problem, whether it involves a single 
instrument or the automatic control of an entire 
process or plant. Your inquiries will involve no 
obligation on your part. 


Republic Flow Meters Co. 


° Chicago, Illinois 


9 


2222 Diversey Parkway 
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Here’s the Answer 


Why you can depend on the 

accuracy of this popular 

remote reading boiler water 
level indicator 


OUR CONFIDENCE in a device destined for 
Waemeun service on a vital job must be based 
on an assurance of its dependability, which in turn is 
insured by simplicity of design and operation. That, in 
one sentence, describes EYE-HYE. Let’s prove it. 

The basic U tube manometer principle uses hy- 
drostatic pressures for actuation ...no mechanical 
parts to wear, adjust or get out of order. Calibra- 
tion is done at factory... nothing to be tampered 


2 


| 


00 = with on the job. 
2 ° 90 SPECIFIC How does it work? A constant hydrostatic = | 
‘4 GRAVITY is maintained on the left leg by condensation in the 
4" .80 CURVE reservoir (A), which contains an overflow tube to 
return excess condensation to boiler drum. The level 
-70 


60 in the drum, and overflow tube is connected to the 
right, or variable head, leg of the EYE-HYE. The 
actual difference of head pressure on the two legs is 
counterbalanced by the indicating fluid,“ Vizzene,” | 


| 
in the overflow tube is at all times that of the water : 


es at the bottom of the U (window section of EYE- 
8 8 8 8 8 o.6U88 HYE). Calibration of the window section controls 
= =- os © - the rise and fall of Vizzene in direct proportion | 
WORKING STEAM PRESSURE to the rise and fall of water in the drum. 


i. THE RELIANCE GAUGE COLUMN COMPA 59 
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Your Question, 


In the reservoir, one leg of water surrounds the other leg, maintain- 
ing the same temperature in both throughout the actuating range. 
This is highly important to accuracy of reading and accounts for the 
trade name “Unitemp Reservoir.” Below the Unitemp, both tubes (B) 
and the HYE-HYE (C) are at the same, or room temperature. 


Calibration must take into account the working steam pressure, 
interpreted into “specific gravity of boiler water,” and “vertical 
boiler water level travel to be indicated,” which are balanced 
against the “standard height of visible EYE-HYE window,” and “spe- 
cific gravity of Vizzene” to determine the “bore and height of cali- 
brating tube.” Other factors such as “bore of visible window,” 
“safety tube height” and “bore of snubbers” remain standardized 
for given conditions. 

A vital factor utilized to achieve absolute accuracy of indication 
is the specific gravity of the boiler water. Its importance is illustrated 
in the curve (graph on opposite page) which shows how specific 
gravity slumps in proportion to increase of steam 
pressure. This in turn alters the amount of head 
pressure, the actuating force of the EYE-HYE. 

Vizzene indicating fluid is a stable bromine 
compound exclusively developed for use in the 
EYE-HYE. Dyed a brilliant green for perfect visi- 
bility, it is non-soluble in water, is unaffected by 
boiler water treatment. Available in several spe- 
cific gravities for various operating conditions, and 
is always heavier than water to naturally prevent it 
from leaving the bottom of the U. 

The EYE-HYE and the Unitemp Reservoir are 
fully covered by patents, and patents pending. i 

Easy to install, operate and maintain, EYE-HYE © Hil 
brings water level reading where you want it, at eye R 
level.... Write today for Bulletin 382-C contain- | 
ing more complete information — and list of users. 
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DEVICES 
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This Bailey Boiler Control Panel at the 
Broadway Pumping Station automatically op- 
erates a 50,000-Ib. per hour capacity boiler 
at a sustained efficiency of 82.1%, which 
is 2.1% in excess of fhe boiler guarantee. 
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Efficiency 
Guarantee 


,. Station Superintendent Credits Performance to Auto- 
nttic Readjustment Feature of Bailey Meter Control .. . 


@ At the Broadway Pumping Station of the City of 
Toledo, Ohio, Bailey Meter Control enables operators 
to continuously obtain efficiencies 2.1% in excess of 
the boiler guarantee. This installation on a 50,000-Ib. 
per hour capacity, B & W Stirling Boiler, was made 
last year by the J. A. Young Co. of Toledo. 


According to Mr. VanDorp’s letter of February 19, 1941, 
sustained operating efficiency is made possible by 
controlling the fuel bed from the air flow—steam flow 
of the Bailey Boiler Meter which maintains a proper 
fuel bed at all times and thus holds the excess air 
losses at a constant minimum. 


Automatic readjustment from the Bailey Boiler Meter is 
only one of the worthwhile extra values which Bailey 
Meter Control offers. Other features not found in 
ordinary control systems are:— 


1. Control impulses are originated by standard Bailey Meters 
of proven accuracy. 

2. Provision is made for addition of interlocks and other safety 
devices, in the control system. 

3. Experience gained from the successful operation of thousands 
of boilers is built into each Bailey Control system. 

4. Reliable Service for Bailey Meter Control is readily available 
through a staff of full-time Bailey engineers conveniently station- 
ed in some 30 cities throughout the United States and Canada. 

Bailey Meter Control is the power engineer's boiler room deputy 

—always on duty to save fuel, protect equipment and render 

reliable power service. 

Ask for bulletin No. 102-C, which tells the full story of this 

complete combustion control system. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD e CLEVELAND, OHIO 


Bailey Meter Company Limited, Montreal, Canada , 
AT 
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EVERY PARAGRAPH THI 


.. is of immediate importance to 


BOILER USERS 


WAR pRODUCTION BOARD 
oFFice OF THE pRoGRAM VICE CHALRMAN 
December 1, 1942 
To? pureau and pavision pirectors 
by From: Ernest Kanzler 
pirector General for operations 
subject? ysed Boilers 
critical shortage plate end tubes for the panu- | 
facture of power poilers makes it essential that used poilers avail- 
able be substituted for poilers whenever possible- This applies to 
pilitery and wer production needs well to essential civilien uses- 
There ere available a leree number of used poilers for 
moderate pressure? gn various parts of the country» pany of then ready 
for immediate use- others now put can be gismantied and 
Wany projects requirine poilers peing con- 
tinued efforts secure ne* poilers wnere ysed boilers would be satis- 
factory for the purpose 
Power pivisions Wer production Board, pas been instructed not © ached- 
2 ule the production of boilers of 200 design preseure or 500 
rated norsepowe? OF less, pursuant to Limitation order L-117 96 amended, 
yntil the present supply of guitadle ysea boilers pas been carefully 
vest igeteds or unles® can be aenonstrated that & poiler for an essen~ 
wer project must be especially puilt to peet some ynusuel condition 
In additions the Power pivieion hes availedle poiler® | 
of 200 desig® pressure or less with capacities gn exces® of 500 
a rated norsepore™ which should also be put gnto wer use in preference to 
scheduling production for ne* poilers- 
Prompt assistance gn locating guitadle ysed boiler equip- 
nent will pe give™ to you the Power upon your request- 
ra 
3 Ernest Kanzler 
guY 
if wate | 
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©) If you need additional boiler capacity 


You can save a lot of time and trouble by getting in touch 
with Power Division, War Production Board, Washington, 
D. C. This division controls not only the boiler plate 
schedules of the mills but also the shop schedules of ail 
boiler manufacturers. 

If you want a boiler of not over 500 rated hp and not 
over 200 Ib design pressure, in all probability you will 
be referred to the Used Equipment & Machinery Branch, 
Redistribution Division, where information on several 
thousand second-hand boilers is available for your in- 


spection. You may select a boiler to meet your conditions 
and negotiate with the owner. Upon completion of nego- 
tiations, you must obtain release and authority to pur- 
chase from the Power Division of WPB, on Form PD-677. 

If your requirements are beyond the limits of available 
used boilers, WPB will advise you whether your needs 
entitle you to purchase a new boiler. If your appli- 
cation to do so is approved, you may proceed in the 
usual manner to get quotations and make your purchase 
from whatever boiler manufacturer you choose. 


© If you have spare boiler capacity 


Your Government is interested in getting information on 
any boilers that can be spared in sizes ranging from 35 
hp up with operating pressures from 15 lb up. Some- 
where there is a plant that can put to much-needed use 
just such a boiler as you may be able to release. 

If you have one or more boilers you can spare, notify 
the War Production Board, Used Equipment & Machinery 
Branch, Redistribution Division, Washington, D. C. Give 
type of boiler, its present location, steam pressure, rated 


af 


horsepower, name and address of owner and briefly de- 
scribe its general condition, age, etc. Your boiler will 
then be listed in the Government records of available 
used equipment and anyone interested in its purchase 
can get in touch with you. 

It is a patriotic duty of the first order to help place 
needed equipment where it will serve a vital war pur-' 
pose. Therefore, don't delay to notify the Government if 
you have one or more boilers you can get along without. 


If you want “‘in-the-field’’ assistance with your problem 


Perhaps there is some aspect of your problem you would 

like to discuss. C-E representatives throughout the country Houston, Texas, Mellie Esperson Bidg.--------- Fairfax 8206 

are generally familiar with the regulations and proce- Kansas City, Mo., Board of Trade Bidg............... Harrison 3011 

* : ora los Angeles, Calif., Architects Bldg................. Michigan 8571 

dures. They will be glad they Minneapolis, Minn., Plymouth Bldg.................. Geneva 1820 

can. Addresses and ‘phone numbers are as follows: New York, N. Y., 200 Madison Ave............... Lexington 2-1500 
Philadelphia, Pa., 1616 Walnut St............... Pennypacker 7020 

Birmingham, Ala., Martin Bldg................ Birmingham 4-1708 Pittsburgh, Pa., First National Bank Bidg.............. Atlantic 1510 

Boston, Mass., Chamber of Commerce Bidg........... Hancock 6650 Portland, Ore., 3019 N. E. 26th Ave................. Atwater 6444 

Charlotte, N. C., Independence Bidg............. Charlotte 2-1228 St. Louis, Mo., 5319 Shreve Ave................. Goodfellow 5600 
Chattanooga, Tenn., 1032 West Main St........ Chattanooga 7-1221 Salt Lake City, Utah, 210 So. West Temple St... Salt Lake City 5-1242 
Randolph 2417 San Francisco, Calif., Monadnock Bldg............... Garfield 8315 
y Cleveland, Ohio, Guardian Bldg...............eee005- Main 5364 Spokane, Wash., 3219 Wellington Place............ Broadway 0572 
Denver, Colorado, 1940 Blake Main 4818 Main 4281 


If you purchase a used boiler, we can help you with modern firing equipment 
that will enable you to get the most out of it. Call on our nearest district office. 
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COMBUSTION ENGINEERING 


E COMPANY, INC. * 200 MADISON AVENUE, NEW YORK, N. Y. 
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Inside Screw 
Fig. 1640, |. B. B. M. 
Fig. 1644, All-iron 


Inside Screw 
Fig. 1641, |. B. B. M. 
Fig. 1645, All-lron 


Outside Screw 
Fig. 1682, |. B. B. M. 
Fig. 1684, All-lron 


Outside Screw 
Fig. 1681, |. B. B. M. 
Fig. 1683, All-lron 


Quick Operating 
Fig. 1642, |. B. B. M. 
Fig. 1646, All-lron 


Quick Operating 
Fig. 1643, |. B. B. M. 
Fig. 1647, All-lron 
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Minute Saved in Maintenance | 


. Means More: Productive. Hours4 


44 
Gnd. these’ “King tip” vatoes axe doing just that .. 
—— > saving, those precious | minutes ‘that add up to more productive time. 
g _ With: ‘‘King-clips’’ on the job, maintenance is cut to a minimum ... 
_ users are assured of a practically permanent installation, free from 
the hundred-and-one ‘valve headaches”’ | 
: “‘King-clip’’ Valves are doing their part in another respect, too. ... in con- 
serving critical materials. Since only the working parts are made of bronze, : 
a these iron body valves use less copper, tin and other scarce materials 
j than all-bronze valves, at the same time performing equally as well on 


many services. . 


And here’s an important point... you are likely to get better deliveries on 
‘‘King-clips’’ than on the scarcer all-bronze valves. The complete facili- 
ties of Lunkenheimer distributors are at your service. They’ll go all out 
to help you get the things you need. 


Since virtually all materials used in the manufacture of valves 
are on the list of critical materials, valve users are urged to 


: Catalog 78 
| furnish the highest possible preference ratings and proper “end use” pear 
| information on their orders. This will be of mutual helpfulness. on request 


ESTABLISHED 1862 


THELUNKENHEIMER SS: 


NEW. YORK QUALITY CHICAGO 
BOSTON PHILADELPHIA 


CINCINNATI, OHIO, U.S. A. 


EXPORT DEPT., 318-322 HUDSON ST., NEW YORK 


RC ‘euind IRON AND” STEEL VALVES, 125 TO 2500 LB. S.P. FOR ALL INDUSTRIES; BOILER — 
LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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TREAT BOILERS CAREFULLY. 
The treatment for boiler water 
must be controlled with more 
care than a baby’s formula. 
Hall Laboratories is completely 
equipped to analyze boiler water 
problems from every angle. Only 
after all factors have been correctly 
diagnosed do we make recommenda- 


tions for water treatment. 


KEEP “EM CLEAN. Clean boiler tubes are 

your best assurance of top steam pro- 

duction. Hall Service Engineers in- 

spect your boilers at frequent intervals 
to make sure that satisfactory water condi- 
tions are being maintained, 


PROTECT OVERWORKED BOILERS. 
Many boilers are overworked today 
and may avenge themselves by going 
off the line for repairs. Hall Service 
provides for greatest latitude of operation 
without damaging results. 


WATCH FOR SIGNS OF TROUBLE. Vis" 
lance should be the power engineers 
middle name. If even a_paper-thin 
scale develops in high pressure boilers, 
it is time to call in a Hall Service Engineel 
Prompt.action can-often avert trouble. 
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APPLY PREVENTIVE REMEDY. Your 

operating men working with Hall Serv- 

ice Engineers and Research Chemists 

form a combination that can keep 
ilers Operating at peak capacity. Preventive 
'€ today is absolutely necessary. 
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your boilers” 


You may have felt you could 


“treat ’em rough” in the “good old days” 


... but not any more 


pepe and boiler parts are in 
the semi-precious class today. 
You've got to nurse, and even pam- 
per, them. And that goes for the 
duration. They must be made to last. 

That's what gives Hall preventive 
care its great importance. For the 
application of preventive remedies 
for the ills of scale, corrosion, carry- 
over and embrittlement is the only 
real security against boiler failure. 

Hall Laboratories fathered the 
modern system of preventive care, 
introduced the first scientific treat- 
ment of boiler ills arising from water 
conditions, based their work on the 
system of administering constant 
field aid through salaried engineers 
whose sole interest is devoted to the 
practice of keeping boilers on the 


line. Hall Laboratories train these 
men, give them the support of the 
world’s finest facilities for the diag- 
nosis of boiler troubles, send them 
out fully equipped with the knowl- 
edge and experience needed for their 
highly technical job. 

No other type of service can so 
effectively and completely meet this 
industrial need. 

A lot of power plant engineers 
must think so, too, because the finest 
plants in America practice Hall pre- 
ventive care. If the most compe- 
tently equipped and ably manned of 
these need this service, you need it. 

It’s not too late. There will never 
be a better time to find out what pre- 
ventive care can do for you. Write 
for particulars. 


HALL LABORATORIES, INC. - HAGAN BUILDING, PITTSBURGH, PA. 


A subsidiary of Hagan Corporation 


HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical knowledge and 
facilities of the pioneering leaders in scientific boiler water conditioning. 


In addition, with your full cooperation, Hall Service: 


1. Minimizes boiler outages caused by water. 
2. Helps maintain highest efficiency. 


3. Establishes non-embrittling water. 


4. Minimizes carryover. 


5. Prevents corrosion in boilers and associated equipment. 
6. Prevents deposition in water lines and cooling systems. 
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HE “straw that breaks the camel’s back” 
many a plant may be winter heating dema 
on already overloaded boilers. If this is your gj 
tion, or if you need new boiler capacity for 

other reasons, you'll be in a better position to so 
the problem if you’ll lay your plans just as earl; 
possible. 


Springfield is in excellent position to help j 
plan your requirements and get your boilers to} 
with a minimum of delay. Springfield boiler des 
permits faster fabrication and faster erection, 7 
Springfield shop is capable of handling the m 
special requirements or complete drawings, 1 


terns, etc., are on hand to produce duplicate u 
of many of the modern Springfield generat 
units built in recent years. Write today for { 
ther facts on the quickest way to get the boi 
capacity you need. SPRINGFIELD BOIL 
COMPANY, 1953 E. Capitol Ave., Springfield, 


CHECK THESE TIME-SAVING ADVANTAGES 
OF SPRINGFIELD BOILER DESIGN 


a same pruM—requires less hard-to-get steel plate than multiple drum 
esigns. 
CONSTRUCTION—tubes, headers and baffles shop-assembled 
and shipped as complete headers sections to save 30 to 60 days field 
construction time. 
STRAIGHT TuBES—less shop time for bending. 
FEWER TUBE sizes—less delay getting materials. 
MINIMUM DELAY IN EVENT OF DRUM STEEL SHORTAGE —Even if steel plate 
for drum is delayed, the rest of the job can go in and 90% of 
installation completed before drum 
| STEAM SIZE 
GENERATING | FUEL 
UNITS ANY PRESSURE__ 
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$ ONE of the world’s leading builders of electric 

motors, Allis-Chalmers takes its hat off to the men 

of maintenance who are working day and night to keep 
America’s motors rolling! 


like an overloaded horse, a motor worked too far beyond 
its horsepower capacity is sure to break down. So while 
maintenance men know that we’ve got to get maximum 
protection out of every motor to win this production war 
... they also know that a close eye must be kept on every 
motor’s overload protection. New fuses and heater coils 


are a whole lot cheaper than new motors! 


Tee oil film protecting a motor’s bearings often is no 
thicker than the wall of a soap bubble. And if pressure 
on it becomes too great, the film can fail just as suddenly 
and completely! To protect bearings, maintenance must 
first protect the oil film... by guarding against excessive 
Pressures from misalignment. 


Spur gears constantly try to push apart, foundations are 
apt to settle, floor loading can be too heavy... all threat- 
‘ning to disturb alignment, Misalignment sometimes 


MAY HAVE ALOT TODO 
WITH WHO WINS THIS WAR! 


gives a warning before causing damage. But to play safe, 
maintenance checks alignment regularly. 


Ability to absorb harmful matter makes water doubly dan- 
gerous. Evaporated moisture is pure water when it first 
condenses in a motor — isn’t yet an active destructive 
agent. That’s the time to get it out — fast! 


Dust fights lubrication. Once inside bearings, it can be as 
harmful as sandpaper to highly polished surfaces. To 
keep dust out, oil filler caps must be kept closed — dust 
seals and gaskets replaced when worn. 


Is Allis-Chalmers’ new maintenance handbook helping 
maintenance do its big new wartime job in your plant? 
It’s the latest and last word on the subject, easily under- 
stood, abundantly illustrated (with dozens of sketches 
such as above). Send in today for your free copy to 
ALLIS-CHALMERS MFG. CO., MILWAUKEE, WIS. 
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Timken Bearing Equipped pillow blocks and line shaft hangers keep 
power moving from source to job without loss. Friction doesn’t have 
a chance; shaft wear is prevented; radial-thrust loads are kept under 
control constantly; lubrication is simple and sure. Furthermore, there 
is no leakage of lubricant—consequently no danger to product. 


| Manufacturers whose power transmission systems consist of obsolete 


equipment are paying for power they don’t use — power burned 
up by friction. 


Check up on your transmission units now and replace every friction- 


ridden power waster with modern Timken Bearing Equipped power 
savers. The Timken Roller Bearing Company, Canton, Ohio. 


TIMKEN 


TRADE-MARK REG. VU. PAT. OFF. 


TAPERED ROLLER BEARINGS 


| “All There Is In Pestinay” 


The one test for 


every decision — 
Will it help to 
win the war? 


Medart Type SS Pillow Block equipped with Timken Tapered Roller Bearings. 
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Help to save 
-power for Victory. See: 
: 
_ 
post-war conditions 
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Appoint a scrap director, armed with authority to act. Promote 
the use of posters, pay-envelope stuffers, and collection goals to 
enlist employees in the scrap campaign. 

Make each foreman responsible for preventing waste in his 
department. 


Enforce monthly rechecks in every department to find scrap 
EXECUTIVE: 


material previously overlooked. 
Report regularly on your plant's collection of scrap to the 
Industrial Salvage Committee set up by WPB in your community. 


Survey all plant equipment, particularly idle, broken, or obsolete 


machines, and determine what might be salvaged, and what 
should be scrapped. Remember, any machine is more valuable 
repaired than scrapped. 

Classify all scrap metal by its alloy content. 


SUPERINTENDENT A Provide separate containers, clearly marked for each class of 
FOREMAN, OR scrap material. 
TECHNICIAN: Speed the return of scrap to steel mills through existing channels. 


Comb plant and yards for dormant scrap and unusable and 
abandoned equipment. 

Report promptly the equipment which is out of use. If equip- 

: ment has not been used for some time, and you see no use for it 

WORKMAN: ~ in the near future, transfer it to where it can be used, or scrap it. 


Salvage usable parts from equipment marked for scrapping. 


SCRAPPY SAYS: 


Yes sir, we’ve got to have scrap. It 
takes scrap to make steel. And it takes 
lots of steel to win a war. Do Your Part! 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [If New York, N.Y. 
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ADVERSE EFFECT OF AIR 
ON STEAM TEMPERATURE 


Fig. 1 represents 
a pressure chamber | 
filled with air at 
14.7 1b. absolute 


mond represents a A 


molecule of air. 


In Fig. 2 the same. 
pressure vessel is 
filled with steam 
molecules, represented by crosses, at 14.7 Ib. 
absolute pressure. Since the pressure is the 
same there are the same number of molecules 
as in Fig. 1. Steam temperature is 212 deg. F. 


Figure 1 


Fig. 3 represents the pressure chamber filled 
with the same amount of air as in Fig. 1 plus 
the same amount of steam as in Fig. 2. Since 
there are twice as many molecules in the same 
space, the pressure is doubled or 29.4 lb. ab- 
solute. However, in 
spite of the increased 
pressure, there are ) 
no more steam mole- 
cules than in Fig. 2 
and the pressure due 
to steam is still 14.7 
Ib. absolute so the €——— 
temperature is 212 
deg. F.—no increase 
in temperature de- 
spite increase in 
pressure. 

The same problem from another approach: 
Assume every steam molecule in Fig. 3 except 
one is replaced by an air molecule. The pres- 
sure will remain at 29.4 lb. absolute but with 


‘+++ 


Figure 2 


a single steam mole- 
cule in a pressure 
chamber of any size, 
the temperature ‘ 
would be approxi- 
mately room temper- 

ature rather than 212 ts 
deg. F.— air lowers 
temperature. 


Figure 3 


ADVERSE EFFECT OF AIR 
ON HEAT TRANSFER 


Rate of heat transfer will be reduced far 
more than the reduction in steam temperature 
might indicate unless the velocity of entering 
steam is sufficient to keep the air and steam 
mixed perfectly. A mixture of steam and air 
will flow to the surface to replace steam that 
is condensed but the steam will be to some ex- 
tent prevented from reaching the surface by 
air that remains after the steam is condensed. 
This is shown in Fig. 4. 


sm 
ee 
Water Film_| . 
Heat trans- 
fer Surface_—* 
Figure 4 


In time the concentration of air on the heat- 
ing surface may be many times as great as 
the concentration of air mixed with steam at 
some distance from the surface. It has been 
stated by one authority that under extreme 
conditions, one-half of 1% by volume of air 
mixed with steam may result in a reduction 
of heat transfer efficiency as great as 50%. 


Table showing temperature reduction caused by air at various pressures. 


Gouge Temperature of Steam 


Temperature of Steam Mixed with Various 
Amounts of Air. (Per Cent Air by Volume) 


Pressure with No Air Present 


10% 20% | 30% 


: 
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HOW ARMSTRONG TRAPS ELIMINATE AIR 


The illustration at the right shows how air, always 
present in steam, is eliminated through the vent in the 
Armstrong Inverted Bucket. Any air entering the trap 
ahead of condensate or coming in with the steam, passes 
through this vent. It collects at the top of the trap 
and is discharged ahead of the condensate when the 
valve opens. (Any steam escaping through the bucket 
vent is condensed by the surrounding water to help 
make up for the radiation loss from the trap.) 


AND FOR EXTRA FAST AIR REMOVAL — 
ARMSTRONG BLAST .TRAPS 


Where large amounts of air 
must be handled quickly when 
the steam. is first turned as is 
4) often desirable with low pressure heating or “up-and-down” 
3 process units, the Armstrong Blast Trap illustrated at the 
left will work wonders in speeding up heating. 

An Armstrong Blast Trap differs from a standard trap 
only in that the inverted bucket is equipped with an 
auxiliary air vent which is controlled by a flat disc mounted 
at the end of a strip of rustless thermostatic bi-metal. 
When steam is first turned on, the auxiliary vent in the top 
of the bucket is wide open which prevents the bucket from 
floating and closing the discharge valve. Air and water 
blow straight through (see picture at left) until steam 
comes in and causes the bi-metal strip to bend upward, 
closing the auxiliary vent. Thereafter, the trap works the 
same as a standard trap. 


CF 


igh 
of of Steam Traps know that they will meet all the 


conditions imposed upon them by almost any operating con- © ARMSTRONG STEAM TRAP 
ditions. Armstrong Traps eliminate air and discharge condensate 
as fast as it forms under light, heavy or intermittent loads with no out of your traps 
steam leakage. They handle all ordinary dirt and scale. The valve is well explain:d 
is immune to wire-drawing. There are no parts to stick, bind or SERVICE 
wear rapidly. They are simple, long-lived and easy to inspect and GUIDE. Ask 
maintain. Choice of body styles makes installation simple. for copies. 

These features will help you save time, fuel and manpower, help 
you increase plant output. Find out more about Armstrong Traps 


today, 
ARMSTRONG MACHINE WORKS 
812 Maple Street Three Rivers, Michigan 
ASTEAM. TRAPS. 
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you should know 
about HARD-FACING MATERIAL 


By means of hard-facing—which is the 
process of welding on to wearing parts a 
coating, edge, or point of a hard metal— 
it is possible to protect metal surfaces that 
nornially wear away rapidly in service. This 
method not only makes industrial parts last 
from two to twenty-five times longer, but 


also reduces time lost for replacements. 
lowers power consumption, and helps to 
maintain high efficiency. In addition, hard- 
facing often makes possible the use of sub- 
stitute base metals in the fabrication of parts. 
Outlined below are facts you should know 
when selecting hard-facing rods. 


High-quality materials are required to 
obtain full benefit from hard-facing. The 
materials should possess the following 
properties: 


1. Inherent hardness. 
2. Resistance to abrasion. 


3. “Red Hardness”—or the retention of 
initial hardness up to red heat. 


Properties Required for Hard-Facing 


4. Ease of application by ordinary weld- 
ing techniques. 


5. Resistance to high-temperature oxida- 
tion during application by welding. 


6. A melting point slightly lower than 
that of steel, the usual base metal. 


7. A coefficient of expansion close to that 
of the base metal. 


Group 1—These alloys are relatively low in cost. 
They are alloy steels consisting of an iron base with 
less than approximately 20 per cent of alloying con- 
stituents. Example: Hascrome iron-base hard-facing rod. 


Group 2—These are iron-base alloys containing more * 


than 20 per cent of alloying elements. They are useful 
for services involving more severe abrasive wear than 
the metals of group 1. Example: Haynes Stellite “93” 
hard-facing rod. 


Group 3—This group is made up essentially of non- 
ferrous cobalt-chromium-tungsten alloys. Hardness is 
inherent and retained at high temperatures. Example: 
Haynes Stellite grades 1, 6, and 12 non-ferrous hard- 
facing rod. 


Types of Materials Available 


Group 4—The fourth group consists of tungsten 
carbide “diamond substitute” materials, supplied in a 
variety of forms, and combining a maximum of wear 
resistance with cutting qualities when applied on the 
cutting edges of earth drilling tools. Example: Haystel- 
lite composite rod, tube rod, and inserts. 


Send for Helpful Literature 


Write for the booklet “/ard-Facing 
Materials Data.” It can be tacked on 
the shop wall for convenient reference 
on such points as the selection of the 
right rod, application techniques, and 
amount of rod required. A copy will be 
sent without charge. 


26 


HARD-FACING 


The words *‘Haynes Stellite,’’ ‘‘Hascrome,” and “‘Haystellite,’’ are registered trade-marks of Haynes Stellite Company. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N. Y. [fgg Kokomo, Ind. 


Chicago—Cleveland—Detroit—Houston—Los Angeles—San Francisco—Tulsa 


RODS 


FOR 


EVERY PURPOSE 
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To produce enough of the all-important 
Explosives, Synthetic Rubber, 100 Octane 
Gasoline, required by the war — new plants 
must be built— old ones expanded — and 


fast. In this plant expansion program, all. 


types of piping are needed — piping for 
processing. piping for power generating 
stations, piping that has to be bent, flanged, 
welded and heat-treated . . . then installed. 
Shaw is helping to do this Piping Prefab- 
rication job. Today— minutes are more 
vital to us than ever before. Our crew of 
workers, numbering over 5,000, 
both in our home plants and in 
our field forces, are working 24 
hours a day, seven days a 
week to provide and install the. 
piping needed to meet war's 
unceasing demands. 


50th Anniversary Year 


Our abi to adjust our production to meet 
these wartitge demands has been the result 
of our 50 ye of specialized experience in 


prefabricated piing. Our engineering staff 
is available to yot\on any piping problem. 
We invite your inquixy. 


President 


PREFABRICATED 


IPING 


BENJAMIN SHAW COMPANY 


2nd & Lombard Streets, 


Wilmington, Delaware 


PIPING FABRICATORS AND CONTRACTORS 
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Fig. 3003—Class 300 pound Cast Steel Gate Valve. Has 
outside screw rising stem and two-piece bolted flanged 
yoke. Available in sizes from 144" to 24” inclusive, with 
either flanged or welding ends. 


Fig. 9003 WE—Class 900 pound Cast Steel Gate Valve. 
Has outside screw rising stem and two-piece bolted flanged 
yoke. Available in sizes from 3” to 24” inclusive, with 
either welding or flanged ends. 


The complete Powell Line of Cast Steel Valves includes 
Globes, Angles, Checks, Gates, Non-returns, etc., for 150, 
300, 400, 600, 900, 1500 and 2500 pounds W. P.—to meet 
the demands of American Industry for dependable flow 
control equipment to handle ever increasing pressures and 
temperatures. 


Fig. 9 
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In the all-important field of Power, 
Powell Valves are famous for Dependability 


It’s not by accident that Powell Valves have an outstanding repu- 
tation for dependable performance in the vast field of Power. 


There’s a lot of truth in the trite old saying that “practice makes ‘ 

perfect.” For nearly a century Powell has concentrated on making ae 
valves—and nothing but valves. And through the years Powell 
Engineering has always been on the job—meeting and satis- 
fying every new demand for valve design and construction. 


The Wm. Powell Company 
Dependable Valves Since 1846 
Cincinnati, Ohio 
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Boiler fronts of the two 

original gas fired “S.A” 
boilers at Calgary. The instrument 
panel between the boilers reports 
operating conditions throughout the 
hospital system including laundry, 
sterilizers and fire system, as wel 
as recording meters on boiler per. 


formance. 


Unit 


Months! 


Two “S-A” boilers of 10,000 lb. per hour capacity were installed a 
the General Hospital in Calgary, Alberta in 1941. They were designed 
for a pressure of 150 lb. per sq. in. and have frequently operated 
190% of rating. In regular service they show nearly 5% increase 
in efficiency over the estimated figure. 


Performance has been so eminently satisfactory and the Foster 
Wheeler “S-A” design fits wartime requirements of “maximum steam 
Wheeler in recognition of qual- from minimum materials” so precisely, that when increased steam 
eee demands made an extension necessary, a third “S-A” boiler—a dupli 

cate of the two already in service—was ordered for the Calgary Ger 


eral Hospital. 


FOSTER WHEELER CORPORATION 165 BROADWAY NEW YORK. N. !: 
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INTO 
THE HANDS 
FIGHTING MEN 


J&L MEN 
ARE PUTTING MORE 
AND BETTER 
FIGHTING STEELS 
24 HOURS EVERY DAY 


DAYS WEEK 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 
CONTROLLED QUALITY STEEL FOR WAR 
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STEPS UP STEAM OUTPUT 
Hagan Automatic Combustion Co 
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rol was the best 


® It helped us lick the steam problem for war production. 


® It will pay for itself over and over again in the years to come. 


T is not often you can make an investment 
] that pays off in two ways, but here is one 
that thousands of Hagan users would tell you 
will. 

For Hagan Control will not only meet 
your urgent need for increased steam effi- 
ciency today, but the economies it will effect 
in fuel consumption, labor and maintenance 
costs will pay rich returns for many years to 
come. No other type of equipment we know 
will write off its cost so quickly. 

We can show you Hagan systems which 
have been giving good service so long we 
have almost forgotten when they were ‘sold. 
We can tell you of hundreds of customers 


WAR LOADS = 
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whose expansion through the years has in- 
cluded additional Hagan installations. 

We are proud of these “old-timers;” they 
so fully justify our engineers’ insistence on 
mechanical perfection. 

Right now your plant is probably facing 
the severest test it has ever known or may 
ever undergo again. You are up against 
skilled labor and materials shortage. Satisfac- 
tory automatic control is a positive “must.” 
These needs alone justify the investment. 
But Hagan Control will do more than satisfy 
today’s need. Year in and year out its econo- 
mies will pay off in never-failing dividends. 
Let us show you how. 
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Berwick Weaving, Inc., Switches to 
IRON FIREMAN Stoker Fired Coal 


+ “The changeover from a restricted 
fuel to automatic coal reduced fuel bills 
at Berwick Weaving, Inc., $3,368.53 in 
1942,” says Charles C. Hertel, Jr., presi- 
dent. “Our 1942 coal bill for heating and 
process steam was $1090.47, whereas 
——— fuel bills amounted to $4459 
or the same operations. 

“Iron Fireman firing is maintaining a 
uniform temperature—between 86° and 88° Fahrenheit 
and a relative humidity of between 63° % and 65%, 24 
hours a day, 7 days a week—necessary to the type of 
cloth manufactured at Berwick. Besides it provides 
steam 10 to 16 hours a day, 5 days a week, for a process 


Charles C. Hertel, Jr. 


machine which consumes 600 Ibs. of steam per hour.” 


Iron Fireman Poweram at Berwick 


The clean-cut appearance of this Poweram installation has set a standard 

of cleanliness throughout the whole Berwick Weaving plant. The side 

installation keeps the boiler front clear. The Iron Fireman Poweram 

stoker, designed for heavy, continuous loads, combines worm feed with 

ram distribution of coal. The worm conveys the coal to the retort int 

loose, aerated condition; reciprocating blocks distribute it evenly and 
prevent packing. 


Today, in tens of thousands of boiler rooms, [ros 
Fireman coal stokers, burning an wmrestricted fuel, art 
helping industries meet war needs by stepping up 
steam output 10% to 35%. 


Easy to Change to Iron Fireman Coal Firing 


If you are faced with fuel changes or increased steam loads, find 
out how quickly Iron Fireman equipment can be installed 
Iron Fireman engineers are ready to make an immediate survey 
of your steam plant, no obligation. For free survey or complet 
catalog on the Iron Fireman Po weram, write or wire the Iron 
Fireman Manufacturing Co., 3350 W. 106th St., Cleveland, Ohio. 
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SARCO BUCKET STEAM TRAP 
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War is a man's job. Every man in industry, every 
boiler, every steam line and every steam coil is 
strained to the utmost. There's no time to train men, 
to add boilers, enlarge lines, insert more steam coils 
—but there is time and a way to increase their capac- 
ity 25 to 50°/, with Sarco Steam Traps and Control. 

In many cases the steam trap that was O.K. yes- 
terday is not the right kind of trap to do the man's 
job of today. It may be too slow, backing up con- 
densate, reducing your output. Or it may be wasting 
too much heat. Or perhaps it is not letting the air 
out fast enough. 

80°, of the troubles due to incorrect tempera- 
tures can be solved by a simple Sarco steam trap or 
an inexpensive form of Sarco control. 

Sarco makes four widely different types of steam 
traps and eight distinct types of temperature con- 


yush large quent ties © 
ibove in this Sanatarium. 


trol. Why not put it up to the nearest Sarco Repre- 
sentative to study your steam, hot water service and 
cooling problems and show you what could be done 
with Sarco Steam Savers? 

Only one of the 12 essential Sarco Products is 
illustrated on this page. It's the Bucket trap — a bear 
for punishment, and a demon for speed, it is the 
mainstay of heavy heat users, where large volumes 
of condensate are generated continuously. The in- 
verted bucket operates a heavy but simple mechan- 
ism of great power. The valve is protected by a 
strainer inside the trap. This trap can be equipped 
with air by- ‘om for rapid elimination of air and gas. 

y Standard types up to 250 lbs. 
By Special forged steel types up 
ae to 900 Ibs. Catalog No. 350. 
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Low cost 


insurance 
FOR EXPENSIVE EQUIPMENT 


Clean liquids never clogged a pipe line, or caused delicate con- 
trol and valve mechanisms to slow up. 

It's just common sense to put a Sarco strainer in your lines 
ahead of every trap, valve, pump, burner or lubricator. They 
cost little, go in like a coupling, are cleaned in a jiffy by blowing 
through. 

They are used extensively by the food, chemical and oil indus- 
tries. Manufacturers of all kinds of machinery requiring the trans- 
fer of liquids buy them by the thousands to insure the satisfactory 
operation of their equipment. 

Sizes range from '/” up to 8” for all commercial pressures with 
screens for steam, water, oil, gas, brine, ammonia and other 
fluids. Sarco strainers equipped with a scraper for hand or motor 
operation are available for conditions where uninterrupted oper- 
ation is necessary. 

Order an assortment and put them in the line at the points 
where dirt, scale or other impurities cause shutdowns. Ask for 
Catalog No. 1200. 


ASK FOR THE SARCO 42 pages of diagrams, cal- 
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TO GET MORE 


PART 2- 
Re-conditioning by 
building up and 
finishing 


erations, but the advantages of each method are given below. 

Rods and shafts of Monel or “K” Monel can be built up 
for re-finishing by the methods given here. The excellent me- 
chanical properties of the Monels provide an extra margin 
of strength, rigidity and toughness beyond the ordinary de- 
mands of normal work. 

A bulletin, “New Parts from Old,” that includes complete 
information on the above operations, together with the 
method of reconditioning by machining and refinishing de- 
scribed previously, will be sent on request. 


Putting worn pump rods, shafts and wearing sleeves back 
into shape usually may be done by machining and refinish- 
ing, as described in Part 1 of this series last month. 


However, if too much metal must be removed to clean up 
the worn section, the shaft may be unduly weakened. 

If a shaft shows a tendency to “whip”...or if a reciprocat- 
ing pump rod tends to “bow” on pressure strokes, the pump 
manufacturer should be consulted. He may advise building 
up the shaft before machining. 


If so, a choice may be made from three methods: welding, 
metal spraying, or electroplating. 
Space does not permit a complete description of these op- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York, N. Y. 


67 Wall Street 


ADVANTAGES OF WELDING 


This method produces a stronger, tough- 
Mer, wore rigid shaft or rod than does 
gray coating or electroplating ...and 
the mechanical properties of the re- 
uilt-by-welding shaft closely approach 
the mechanical properties of the orig- 
inl. Electric are welding is preferred 
ad the equipment required will be 
found in almost any maintenance shop. 


SUGGESTIONS FOR OPERATING PUMPS 
TO PROLONG LIFE OF RODS AND SHAFTS 
Use a good quality of packing recommended by a 


good packing manufacturer for the particular type 
of service. 


Before putting in new packing, make sure that every 
particle of the old packing is cleaned out. 


Tighten up the packing gland evenly, back off the 


ADVANTAGES OF nuts two or three turns, and adjust them finger tight.* 
SPRAY COATING + 


Make sure that the gland followers do not ride on the 
piston rods or impeller shaft. 


This is the simplest method of the three. 

For some purposes, the peculiar, porous 
| structure of sprayed metal coatings is a 
drawback; it adds little tensile strength 


To prevent burning of the packing and scoring of 


: the shaft or sleeves in a centrifugal pump, a small 
or toughness. However, In many shaft amount of water should always seep out through the 


applications, this porosity is considered stuffing box while the pump is running. 
i a virtue...the pores fill with lubricant o 
in service which is believed to account 
for the increased working life of the part. 


Two ways to make packing last longer in centrifugal 
pumps are to use a light grease on the new packing 
and to cool the stuffing box externally until the pack- 


ing is ‘‘run in” and some sealing water leaks through 
the box. 


ADVANTAGES OF ELECTROPLATING 


Another method is “cold casting” that builds up 
worn parts with heavy coatings of electrodeposited 
tirkel. Although slower than other ways, “cold cast- 
ing” offers these advantages: (1) eliminates possi- 
bility of heat distortion and warpage. (2) produces 
idense fine-grained deposit that withstands any cor- 
mive condition under which solid rolled Nickel can 
used. (3) makes an extremely wear-resistant sur- 
le, as the hardness of the plating 
ranbe controlled to develop tempers 
noging up to several times the hard- 
“sof the original pump rod or shaft. 


When packing becomes hard and dry, do not attempt 
to stop excessive leakage by tightening up further on 
the gland. Replace packing immediately. 


*Finger-tight is tight enough as long as the shaft or 
rod remains smooth and perfectly cylindrical. Shafts 
> f and rods of Monel or ‘‘K”” Monel—with their qualities 
of high resistance to both corrosion and wear—tend 
to stay smooth and perfectly cylindrical longer. 


* * * 


MONEL © “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © “Z” NICKEL © NICKEL 
Sheet... Strip... Rod... Tubing ...Wire...Castings 
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VALVES AND PACKING 


SAVES STEAM 
* 


ASSURES 


EFFECTIVE BLOWING 
* 


America’s march to victory demands that we all 
produce more—use less. You are called upon to 
meet heavier requirements for steam, at the same 
time conserving materials in every way possible. 


Careful attention to your soot blowers will give 
them longer useful life—will conserve on repair 
parts and new blowers. It is economy for you— 
and help to us. We are called upon to meet heavy 
war demands, too. 


Careful maintenance also keeps blowers in good [~ 
operating condition at all times. The resulting 
cleaner boilers makes it easier to meet heavy 
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SOOT BLOWER Soot Blower Valves 
= All valve parts of Diamond G9B Soot Blowers are 
~ ing Poppet V ve made of Monel metal or stainless steel. Under 
normal conditions they require very little 


tion for a long time. Oil should never be used on 
valve stems as it may form a gummy deposit 
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which may cause them to stick. In case a stem 
sticks, remove and clean it with emery cloth. 


Should the valve need regrinding, remove goose- 
neck flange bolts, then remove cap screws which 
hold the bottom of the bracket to the gooseneck. 
Then remove the nut on the inner end of the 
sheave wheel shaft, which will permit drawing the 
gooseneck off the swivel tube without disturbing 
the packing. Take the gooseneck to a bench and 
regrind or replace the valve in the usual manner. 
Both valve disc and valve seat are renewable. 


The valve may be reground without removing the 
head from the boiler. Remove the gooseneck flange 
bolts and the nuts on the end of the bracket stud. 
In this way, the entire unit may be pulled out and 
the gooseneck may be turned to a convenient posi- 
tion for regrinding the valve. 


Soot Blower Packing 


The GSB Soot Blower is packed around the swivel 
tube where it enters the gooseneck and also around 
the valve stem. 


Special grade packing, made up in split rings of 
the correct size, is kept in stock at our factory. 


It leaks develop which cannot be stopped by pull- 
ing up on the gland, add one or two rings of this 
special packing. 


It it is necessary to repack the swivel tube gland, 
remove the gland bolts and pull out the gland far 
enough to allow insertion of new packing. Replace 
bolts, tighten as far as they will go. Remove gland 
again, insert an additional packing ring if possible 
and then back off the gland bolt nuts one-quarter 
to one-half turn so the packing will not bind the 
swivel tube. 


To add or renew valve stem packing, remove the 
valve spring and unscrew the valve stem packing 
nut. The packing nut can then be filled with pack- 
ing and replaced. Special tongs are available for 
removal of the valve spring. 


DIAMOND 


SOOT BLOWERS 


OWER « February, 1943 39 


G9B SOOT BLOWER VALVE 
‘tan? Ser 
DIAMO ND — 
| SPECIA POWER 
DETROIT CORP. 
TY LIMITED Wing : wow your 


RELIABILITY 
FIRST! 


Throughout the entire forty-nine 
years that the Terry Turbine has 
been on the market it has always 
been the Terry policy to build 
first of all for reliability. 


That this policy has been ap- 
preciated is proven by the very 


extensive use of Terry turbines 


where only the most trustworthy 


apparatus is permissible, name- 


ly in outstanding central stations, 


leading industrial plants and on 
large Naval vessels. The Terry 
today still maintains that pre- 
eminent position in these most 
exacting fields which it immedi- 


ately took upon its introduction. 


At Left:— 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at high 
velocity and enters the side of the wheel buck- 
et in which its direction is reversed 180°. As 
this single reversal uses but a portion of the 
available energy, the steam is caught in a sta- 
tionary reversing chamber and returned again 
to the wheel. This process is repeated several 
times until practically all of the useful energy 
has been utilized. 


TERRY STEAM TURBINE CO. 
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STEPS IN THE MACHINING OF A TERRY TURBINE WHEEL — From left to right: 


1. Rough turned forging. 2. Smooth turned. 3. First milling cut. 4. Second milling cut. 5. Finished wheel. 


TERRY WHEEL TURBINE ADVANTAGES 


— The blades and the wheel are in one piece so 


— The blades are double rim protected. 


— It is impossible for the blades to foul. 


the back of the buckets and, therefore, close blade 


that there are no parts to become loose or work clearance is not necessary. 


— The only function of the blades is to form a 


— The blades have large clearances. series of pockets, wear of the blade edges is of 


little consequence and does not materially affect 
the horse power or efficiency. The important part 


— End play will not damage the blading. of the bucket is the back or bottom which is a 


solid forging. 


— There is practically no end thrust since the 


— The power producing action of the steam in steam enters and leaves the wheel in a direction 
the wheel takes place on the curved surfaces at at right angles to the shaft. 
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Scovill Tube 


Checking Tube 


The Workmanship and 
Quality of the Tubes 


The physical and metallurgical con- 
dition of condenser and heat exchanger 
tubes is relatively less important as 
a contributing factor of corrosion than 
the service conditions to which they are 
exposed. Nevertheless, deep scratches, 
seams, folds, unsoundness or other seri- 
ous metal imperfections in tubes may 
initiate corrosion of a severe electro 
chemical type and should be avoided. 
A high standard of quality in the manu- 
facture of tubes, therefore, is required 
to insure freedom from this source of 
trouble. Each step in the production of 
tubes from the selection of the raw ma- 
terial, through the casting, to the extru- 
sion, drawing and annealing operations 
requires careful supervision. Metallur- 
gical and chemical tests are necessary 
both on the finished tubes and on ma- 
terial in process. Close cooperation is 
maintained between manufacturing de- 
partments and the laboratory not only 
for necessary control work but also for 
developing new processes, new corrosion- 
resistant alloys or for any other work 
leading to the technical advancement in 
the manufacture and use of condenser and 
heat exchanger tubing. A discussion of 
this subject would not be complete with- 
out pointing out the excellent work 
done by various technical organizations 
in setting up high standards for the 
purpose of guaranteeing the quality of 
heat exchanger tubing. As an illustra- 
tion, the specification covering Copper 
and Copper-alloy Seamless Condenser 
Tubes and Ferrule Stock issued by the 
American Society for testing materials, 
designation Bill 42, may be cited. This 
specification covers many essential re- 
quirements for the production of satis- 
factory and acceptable condenser tubes. 


Conditions of Service 


Heat exchanger tubes may be required 
to withstand or resist corrosion by var- 
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Scarce metals saved 
by accurate 
Condenser and Heat 
Exchanger facts 


Firms using Scovill’s Service in 
Manuals find it possible to increase 
service life of tubes by seeing that 
engineers get all the facts on con- 
ditions of service, types of corrosion, 
selection of materials, etc. — con- 
tained in Scovill’s complete ‘‘Con- 
denser Tube Booklet’’, now avail- 
able without charge to all tube 
users. The article on this page — 
No. 2 in a series of informative 
bulletins — is also available in re 
print form. Write Scovill Manufac- 
turing Company, 13 Mill Street, 
Waterbury, Conn. 


ious media under widely varying service 
conditions. The rate, form and intensity 
of corrosion of tube materials, and hence 
their period of service, depends upon the 
predominating or controlling factor or a 
certain combination of factors which 
may be found active for each individual 
installation. A study and appreciation 
of these factors as they apply to any 
particular corrosion problem is necessary 
not only in the selection of the most 
satisfactory and economical tube ma- 
terial, but in the proper control of such 
factors as may be required to extend 


tube life. The following list covers the ° 


most important of the factors which 
influence corrosion: 
a. Temperature (tube-wall) 


b. Velocity of media in contact with 
tubes 


c. Hydrogen Ion Concentration 

d. Oxygen Concentration 

e. Composition of corroding media 
f. Stresses acting upon tubes 

g. Contact with dissimilar metals 


The influence of each of the above 
factors is considered in the following 
paragraphs. 


a. Temperature (tube 


wall) 


Temperature plays an important part 
in all chemical reactions and hence, in 
all corrosion problems. The speed of all 
chemical changes is increased by raising 
the temperature and diminished by 
lowering it. Different reactions are 
affected in different degrees so that no 
simple rule can be given which wil 
accurately define the effect of tempera- 
ture. Roughly speaking, however, a rise 
of 10°C. doubles the speed of a reaction. 
Under actual service conditions, there- 
fore, slight increases in operating tem- 
perature may accelerate corrosion to a 
marked degree and may be the deciding 
or major factor in short tube life. A rise 
in temperature of media in contact with 
tubes increases ionization, diffusion rates 
and the electrical conductivity of the 
solution, all of which may contribute to 
increased corrosion. On the other hand, 
an increased temperature may actually 
de-celerate corrosion in certain cases, 
due to such changes in the circulating 
media as a loss in oxygen or other gas 
concentration with rising temperature, 
or to the rapid formation of protective 
films, etc. An increase in temperature 
from 20°C. to 35°C. more than doubles 
the rate of corrosion of copper in either 
oxygen free or oxygen saturated, 6% 
(by weight) sulphuric acid solution. The 
corrosion of mild steel and of aluminum 
in both 6% by weight and 50% by 
weight of oxygen free or oxygen saturate? 
sulphuric acid solution is, with one & 
ception, very markedly accelerated by 
an increase of 15°C. 


b. Velocity 


The velocity or movement of the 
media in contact with tubes influences 
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the rate of corrosion for the following 
reasons : 


1. Increasing the rate of flow increases 
the amount of Oxygen carried to 
the surface of the metal. 


2. Increasing velocity reduces the 
thickness of the liquid film at the 
metal surface and affects the type 
of corrosion products. 


3. The rate of flow has been found 
sufficient in certain cases to cause 
actual mechanical erosion of metals 
particularly when the media carry 
large amounts of gritty or abrasive 
suspended materials. 


. High rates of flow tend to prevent 
the formation of concentration cells 
at the surface of the metal while 
low rates are favorable for their 
formation. 


+ 


The turbulent flow of media through 
tubes is often closely related to relatively 
high velocity. Turbulence is often re- 
sponsible for the formation of local cells 
at the tube surface which cause an in- 
tense local pitting. Turbulence of the 
circulating medium is also often respon- 
sible for the combined erosion-corrosion 
of tube surfaces. This form of corrosion 
ismuch greater when the water carries 
mechanically entrained air. Bengough 
and May in the Seventh Report of the 
Corrosion Research Committee of the 
Institute of Metals, J. Inst. Metals, 32, 
1924, pg. 213 in their study of effect of 
velocity on the corrosion of condenser 
tubes concluded that very turbulent flow 
and medium sized bubbles appear to be 
most active in this respect. Generally 
speaking, an increase in the velocity of 
media through or around tubes produces 
a corresponding increase in the rate of 
corrosion. In a 6% by weight air sat- 
urated sulphuric acid solution, the cor- 
tosion rate of Copper is doubled where 
the velocity is increased from a still 
solution to 4.3 ft. per second. Similar 


Limitation order L-154 issued 
by the OPM. This order limits 
the use of non-ferrous con- 
denser tubes in land power 
stations to Muntz metal for 
fresh water plants, and Admir- 
alty metal for salt water plants. 
No non-ferrous metals con- 
taining more copper and more 
tn than these two are per- 
mitted by the order. 
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tests in 6% (by weight) air saturated 
hydrochloric acid Solution show a ten- 
fold increase in the corrosion rate of 
copper. Some information may be gained 
regarding the variation in velocity of 
the circulating water through the tubes 
of steam condensers from the following 
data published in Progress Report No. 6 
of the A.S.M.E. Special Research Com- 
mittee on Condenser tubes: 


1. From 2.6 to 9.4 feet/sec. for salt 
water installations, with an average 
value of 5.9 feet/sec. 


2. From 2.5 to 9.9 feet/sec. in fresh 
water installations, with an average 
value of 5.6 feet/sec. 


c. Hydrogen Ion 
Concentration 


The acid properties of solutions are 
due entirely to hydrogen ions, the alka- 
line properties to the hydroxide ions. 
Strong acids are those which are highly 
dissociated in solution and give a large 
number of hydrogen ions; weak acids, 
on the other hand, are those which are 
but slightly dissociated in solution and 
give relatively few hydrogen ions. A 
knowledge of the hydrogen ion concen- 
tration of solutions is of more impor- 
tance in corrosion problems in most 
instances than that of the total acidity. 
The method of expressing hydrogen ion 
concentration most generally in use is 
by means of the term “pH”. The pH 
value is the logarithm of the reciprocal 
of the Hydrogen ion concentration. 
Expressed by an equation it is written 


thus: pH = log Tae 


The neutral point on the pH scale has 
a value of 7.0. Values below 7.0 such 
as 6.0, 5.0, etc., denote acidity, the 
degree of acidity increasing as the num- 
bers decrease. A solution having a pH 
value of 6.0 contains 10 times as many 
hydrogen ions as one having a pH value 
of 7.0 and a solution of pH 5.0 con- 
tains 100 times as many H ions as one 
of pH 7.0. Values above 7.0 such as 8.0, 
9.0, etc., denote alkalinity, the degree 
of alkalinity increasing as the numbers 
increase. This explanation can be easily 
understood from the following tabula- 
tion of pH values: 


Acid 
etc. 4.0.4.5.5.0.5.5.6.0.6.5 
Neutral 
7.0 
Alkaline 
7.5.8.0.8.5.9.0.9.5.10.0 etc. 


Solutions which are acid in character 
are usually more corrosive towards 
metals than solutions which are neutral 
and the neutral solutions are more cor- 
rosive than alkaline solutions. In the 
presence of oxygen or of oxidizing ma- 
terials, corrosion in acid solutions may 
be greatly accelerated. 

The pH value in itself is no measure 
of the corrosiveness of a solution. Two 
solutions of the same pH value may 
differ widely in their action on metals, 
depending both on the actual compounds 
influencing the pH value and on the 
presence or absence of other salts, gases, 
etc., in the solution. As an example, a 
solution containing 0.05 moles of am- 
monium hydroxide per liter and a solu- 
tion containing 0.001 moles of sodium 
hydroxide per liter would have approxi- 
mately the same pH value (11.00) but 
corrosion of non-ferrous alloys would be 
more severe in the ammonium hydroxide 
solution. Furthermore, the presence of 
an active oxidizing agent in the ammo- 
nium hydroxide solution would further 
accelerate corrosion at the same pH 
value. While no definite prediction can 
be made of the behavior of metals in 
solutions of a stated pH value, this 
measure of the degree of acidity or 
alkalinity is of value, when considered 
with other factors and service conditions 
in a correct interpretation of corrosion 
problems. 

Other conditions affecting heat ex- 
changer tubes will be discussed in the 
next issue of ‘‘Tube News”. 
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Heat-treated steel stem. 


Nitralloy Plunger and lower Fol- 
lower Gland. Brinell hardness 1100 
(upper Follower Gland, chromium 
plated steel). 


Cast Steel Body and Yoke. 


Laminated packing ring with stain- 
less steel reinforcing inserts. 


i 
= 
Alemite lubrication of Plunger (alse 


for ball thrust bearings in yoke). 


Yoke Springs maintain required 
pressure on packing at all times. 


vel 
As = Yar 
~ | Tod: 
Yerway Type € Seatiess Tandem 
Blew-Of Valve (angle valve Mig. 
3910, straightway velve Fig. 3912) 
Up to 600 Ibs. 


‘No Seat 
Mud, Scale and Dirt” 


More than a quarter century ago, Yarway introduced 
their Seatless Blow-Off Valve and said—‘“No seat to 
score, wear and clog with mud, scale and dirt.” Power 
plant operators, harassed by continuous trouble and 
expense with conventional valves—welcomed the 
Yarway as the answer to their troubles .. . purchased 
them, watched them, standardized upon them. And 
the Yarway Seatless design, in a relatively short time, 
became the most widely preferred blow-off valve. 


Today, after a quarter century of service, it still holds 
that distinction. Sound fundamental design...coupled 
with continuous mechanical and metallurgical research 
anticipating ever-new service requirements . . . makes 
the highly improved Yarway Seatless Valve of today 
just as good insurance against blow-down trouble and 
expense in today’s plants as it was in the plants of 
\wenty-five years ago. 


There is a Yarway Valve for every pressure and pur- 
pose. Write for Catalog B-422 for pressures up to 400 
lbs. Catalog B-431 for higher pressures. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue Philadelphia 


Nitrelley plunger and lower followe: glend, 
and laminated packing with stainiess steel 


inserts, add years te valve fife. 


: 


Note ample space free 
projections or pockefas 
or sediment. 


Pressure surrou pe making « tulty 
balanced valve q to operate regerdiess 


of pressure. 


a 
1100 
nium 
r (also 
yoke) 
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FEED WATER HEATER 
EQUIPMENT 


for High, Intermediate, or Low Pressure Service 


Lummus-designed and Lummus- 
built boiler feed water heaters 
are operating at pressures as 
high as 1200 pounds per square 
inch. Numerous Lummus units 
are in service in the intermediate 
and low pressure fields. 

Lummus heat exchangers are 
available in all pressure ranges 
employed in modern power 
plants. Lummus heat exchanger 


equipment also includes Surface 
Condensers, Steam Jet Air 
Pumps, Fuel Oil Heaters, Lubrica- 
tion Oil Coolers. 

‘Lummus engineering person- 
nel and construction facilities are 
available to public utilities and 


industrial power plants requiring 


equipment to meet specific con- 
ditions. Write for further infor- 
mation, 


THE LUMMUS COMPANY 
420 NewYork, N.Y. 
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another first for Goodyear—a_ revolutionary 


improvement in V-belt construction that obsoletes 


| The Saw previous conceptions of V-drive design limitations. 


The higher power capacity of steel cables now makes it 


to ulti-V drives where engineerin 
imitations formerly denied their use. You can now pu 
heavier loads or get longer life on your present drives. It 
makes it practical for you to go to slower speeds or 


design a more compact drive, often eliminating out- 
board bearings. 


In addition practically zero stretch means a new abso- 
lute minimum in adjustment and maintenance shut- 
downs. This freedom from stretch insures truly uniform 
performance from every belt in the drive. Once matched, 
always matched—there can be no loafers. This means 
far longer belt life. 


Proved In Action 


An endless steel cable replaces conventional cotton cord 
as the load carrying member in this remarkable new 
V-belt recently perfected by Goodyear after years of 
experimental work. In checking hundreds of thousands 
of drives for E-C Cotton Cord V-Belts the G.T.M.— 
Goodyear Technical Man—found many drives incapa- 
ble of being handled by conventional belts. Many of 
these drives now may enjoy wire V-belt advantages. 


On fan and pump drives of U. S. Army tanks and com- 
bat cars where ordinary V-belts “‘burn out” in a few 


hours, the new Goodyear Endless Steel Cable V-Belt takes 


the grueling punishment with a margin of safety. In 
tackles forbicclen fields industry, handling “belt eater” drives, it is proved that 
on “belt eater” drives 


this new belt is far superior to any belt ever designed. 


Goodyear Steel Cable V-Belts are now available to war 
industries holding top priority. Present emergency 
naturally limits the quantity and type, but if you have a 
troublesome drive, consult the G.T.M. or write 
the complete story to Goodyear, Akron, Ohio, for 
information. 


E-C Cord—T. M. The Goodyear Tire & Rubber Company 


sprvaty. February, 1943 
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jocated in an area fields offerine coals of widely 
aiversified purning The problem 
wast? select equipmen® that could rake 
of most gavorable yndet qguctuatin’ market con- 
gitions, and at same delive® maximum ciency 
\ON . Compariso® of many possible combi 
nations of equipment \ed tO rhe choice of 4 moder Taylor 
Continvors Ash Sream Generator 
=the completes unit consisted of Taylor sroket driven PY 
poilet with vertical side and reat water walls: Relatively 
low co of coal precluded rhe necessity for neat recovery 
equipmen® 3 
i S The ynit WS placed an service an 1940: 
since the of operatio® rhe overall as 
average? 19.8% without heat recovery devices Records of 
performanc” dating from December 25, 1940 Geprembe* 
aa g, 1942+ reveal 306,286,000 ths. of steam generated while 
purning 20,030,000 bs. of coal. AveraZe evaporation 
was 10° \bs- coal Average gauge pressure 214 
\bs- Average steam 510°F- feed watet 
224¥- Average pet \b. coal 2s 
13,909- rates ranged from 40,000 *° 24,000 
iw our: 


ON THE FIRING LINE 


“Aluminum Company of America, Edgewater, N. J. 
*Alumioum Company of America, NewKensington,Pa. 
American Tobacco Co., Inc., Durham, N. C. 
Castanea Paper Company, Johnsonburg, Penna. i 
Chrysler Corporation, DeSoto Plant, Detroit, Mich, __ 

*Collins and Aikman Corp., Roxboro, N. CG. 

City of Columbus, Ohio 

*Consolidated Paper Company, Monroe, Michigan 
*Creésson State Sanitarium, Cresson, Penna. 
Defiance Milk Products Co., Defiance, Ohio 
*DeLayal Steam Turbine Co,, Trenton, N. J. 

*Detroit Sulphire Pulp & Paper Co., Detroit, Mi 
City of Dover, Ohio 

per Corporation, Hopedale, Mass. 
Erwin Cotton Mills Co., West Durham, N. C. 

*Fisher Body Corporation, Detroit, Michigan a 
Fisher Body Corporation, Fleetwood Plant, Michigan _ 

*Fisher Body Corporation, Grand Rapids, Michigan _ 

*Fisher Body Corporation, Pontiac, Michigan es 
Fox Paper Company, Lockland, Ohio - 
Froedtert Grain and Malting Co., Milwaukee, Wisc. 

*City of Galion, Ohio 

*Gardner-Richardson Company, Lockland, Ohio 

*General Electric Company, Erie, Penna. 

*General Electric Company, Fort Wayne, Ind. 

“Greenwood Electric L. & W. Plant, 

*Board Public Works, Hannibal, Mo. ¥ 
Hill School, Pottstown, Penna, we 

*Hobart Mfg. Co., Troy, Ohio ‘i 

*City of Holland, Michigaa 

“Hope Natural Gas Co., Cornwell Station, West Va. 
Hudepohl Brewing Co., Cincinnati, my 
Industrial Cotton Mills, Rock Hill, S. C. 

*City Water & Light Plant, Jonesboro, Ark. $ 
Kohler Company, Kohler, Wisc. ¥ 
Maryland State Penal Farm, Roxbury, Md. x 

*Maybury Sanitarium, Northville, Michigan 
Michigan Carton Company, Battle Creek, Michigan 

*Michigan State College, East Lansing, Mich. 

Municipal Light Plant, Marshfield, Wisc. 

*Pacific Mills, Lyman, S. C. 


*Packard Motor Car Co., Detroit, Michigan 13 
*Municipal Electric Plant, Painesville, Ohio one 
*Park Drop Forge, Cleveland, Ohio ‘c 

*Pennsylvania Electric Co., Seward, Penna. Bs 
“Pennsylvania R. R. Co., Philadelphia, Penna, 
*Picatinny Arsenal, Dover, N. J. He 
*Pittsburgh Plate Glass Co., Barberton, Ohio ty 


Borough of Quakertown, Quakertown, Penna. *s 
Raleigh Wyoming Mining Co., Glen Ro; W.Va, 
“Rhinelander Paper Company, Rhinelander, Wisc. 


City of Richland Center, Wisconsin 4 
*City of Richmond, Indiana 
Sayles Biltmore Bleachery, Bilemore, N. C. = 
Scotten Dillon Company, it, Michigan é 


Shelby Cotton Mills, Shelby, N. C. 
Sloane-Blabon Corp., Philadelphia, Penna, 
*Solvay Process Company, Detroit, Michigan 
*St. Elizabeth's Hospital, Washington, D. C, 
City of St, Bernard, Ohio 
Swarthmore College, Swarthmore, Penna. 
*Timken Roller Bearing Co., Canton, Ohio 
Timken Roller Bearing Co., Gambrinus, Ohio 
Municipal Water & Light Plant, Tippecanoe City,O, _ 
City of Toledo, Ohio e 
*Union Bieachery, Greenville, C. 
Union Mills Paper Mfg. Co., New Hope, Penna. Ke 
*University of Wisconsin, Madison, Wisc. a 
*Vassar College, Poughkeepsie, New York * 
*Borough of Vineland, New Jersey 5 
Warfeld Natural Gas Company, Harold, Kentucky _ 
White Sewing Machine Co., Cleveland, Ohio i 
Whiting Piover Paper Company, Stevens Poiat, Wisc. es 
Represents repeat orders, 


BEFORE YOU BUY ANY FUEL FIRING EQUIPMENT 
CONSIDER EACH OF THESE 12 FACTORS 


1 ability to operate with mini- 


. equipment, growth and change of power 
mum outage and minimum standby equipment. 


service demands. 


A-E-CO TAYLOR STOKERS 


WATER WALLS -ASH HOPPERS 
HELE-SHAW FLUID POWER 
MARINE DECK AUXILIARIES 
LO-HED HOISTS 


f 
. 


2. CAPACITY—the ability to provide adequate 
prime capacity ratings, with sufficient reserve 
capacity for emergencies, 
MAINTENANCE—the ability to operate con- 
tinuously with minimum repair costs. 

4. FLEXIBILITY—the ability to follow the steam 
demand upward or downward ... quickly and 
without sacrificing efficiency. 

5. EFFICIENCY—the proved dollar efficiency 
(total cost of steam production) as shown by 
actual performance in similar installations, 


6. OPERATION—the ability to operate contin- 
uously, the number and type of operations 
required, the ease of combustion adjust- 
ments, etc. 


7. ADAPTABILITY—the ability to meet special 
and limiting conditions, present and future— 
structural limitations, utilization of present 


8. FUEL FLEXIBILITY—the ability to burn effi- 
ciently and easily fuels from many sources 
having widely varying characteristics, 


9. REFUSE DISPOSAL—the ability to economi- 
cally eliminate ash or refuse and the opportuni- 
ties of disposal at low cost, no cost, or profit. 


10. STACK DISCHARGE—the practical elimina- 
tion of “smoke nuisance” without special 
equipment. 


11. SPACE the ability to con- 
form to existing or future space limitations, to 
short and wide or long and narrow furnaces. 
Also the accessibility of component parts for 
maintenance and operation. 


12. OBSOLESCENCE — the adaptability of the 
equipment toward possible future moderniza- 
tion with minimum of complication and outage. 


| A-E-CO TAYLOR STOKER | 
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have confid 


“...and we have confidence in you!” 


Yes, we have great faith in the ability and daring of our paratroops. 
They have already proven themselves in North Africa... and they may 
soon be dropping in on Berlin! 

Our fighting men have confidence that the “soldiers of production” 
will do their part back home. Let’s justify the confidence they are plac- 
ing in us...every day, every hour... till the war is won! 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Manufacturers of GARLOCK Packings, Gaskets and KLOZURE Oil Seals 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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Easier installation, contributing to more rapid 
completion...improved design...superior weld- 
ing ...greater economy ... these are important 
reasons why pressure piping should be pre- 
fabricated by a qualified piping fabricator. 
Pre-fabricated piping is delivered to the job in 
a series of sub-assemblies that are commercially 
practical, heat treated or stress relieved when 
necessary, shop tested, accurately aligned, thor- 
oughly cleaned and inspected. 

Specialized piping experience enables the quali- 
fied fabricator to contribute suggestions that 
frequently simplify piping layout, save time and 


reduce costs. Specialized equipment and organi- 
zation enable the qualified fabricator to provide 
piping of superior quality 


THE PIPE FABRICATION INSTITUTE 


1108 CLARK BUILDING * PITTSBURGH, PA. 


HAS 
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| Your problems of heating and deaerating feedwater 
can be handled speedily by the Cochrane Corpora- 
tion. And in these days when ‘‘Production NOW’’ is 
the keynote, the experience of more than 50 years of 


The deaerators shown here 

building feedwater heaters and deaerators is a illustrate the wide range of 
di del Thi Cochrane water conditioning 
valuable help in avoiding delay. This experience is equipment. The larger deo- 
immediately available. Write, wire or telephone. erator is installed in one of 


the country's finest public 
COCHRANE CORP.,3106 N. 17th St., PHILADELPHIA, PA. utilities and represents the 


fifth Cochrane unit installed 


by this company. The smaller 
deaerator is installed in one 
SOFTENERS + DEAERATING SOFTENERS + DEAERATORS - METERS - STEAM SPECIALTIES 


of the South's largest textile 
mills and is one of five in- 
stalled over a period of eight 


years. 
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—TODAY THAT 
MEANS: 
“MAKE ’EM LAST!” 
HERE’S 


ALLIS-CHALMERS’ 
GREAT NEW 
CENTRIFUGAL PUMP 
"MAINTENANCE 
GUIDE TO HELP 
YoU DO IT! 


ERE'S THE REASON most pre-war 
pump maintenance literature is seri- 


H 


ously out of date today: pumps that used 
to work 1800 hours a year are now work- 
ing 8700 hours a year. 

Another reason: America can no longer 
afford unnecessary pump failures or low- 
ered efficiency! 
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Centrifugal 
Pumps 


he pomp: 3) Of aur tow wed 
connects the Pepe betause we yo toe WS grand prac to rab 
AR Posner he Strolutety ao 
OWED Be Openings meet wih In Allis-Chalmers’ new centrifugal pump 


PERED 


omy maintenance book a pump is built... 
NOR Com y's puri ps 


giving fresh, new insight into the kind of 


youd bnock om 


e of the war 
care a pump needs In wartime. 
f Tear out the order form below and send 
9 in today for your free copy! 
4 When you do need new pumps —take a good look at the ALUIS.CHALMERS MFG. CO. “a 
Sitwaukee, 


titra efficiency, ruggedness and long life built into Allis-Chalmers 
centrifugal pumps ... the famous “Electrifugal” — and all types of 


Gentlemen: : 
Yes, I would like to receive free of charge a copy of your 
“Handbook for Wartime Care of Centrifugal Pumps”. 


7 pumps for every purpose. In the meantime, let “Handbook for Wartime —— aretha 
le (are of Centrifugal Pumps” help you make present pumps 
in- 

At (Company) 


(Street Address) 


(City and State) 


MILWAUKEE 


February, 1943 
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e ee reports one manufacturer who adopted 
American Econ-o-matic Short Center Drives for 
his punch presses. The gain in output resulted 
from reduced belt slippage—thus sustaining 
the RPM speed at correct level—and eliminat- 
ing frequent “time-outs” for adjusting belt tension. 


Improper belt tension creates many troublesome 
problems. When belts are too loose, you are 
losing RPM’s and cutting down the productive 
output of your machines. When tension is too 
tight, belts and bearings burn up, forcing shut- 
downs and interrupting production. 


By changing over to an American Econ-o-matic 
Drive, you can overcome these problems—boost 
your machine output—and greatly increase 
belt and bearing life. The Econ-o-matic Drive is 
an American Short Center Drive, either Flat 
belt or V-belt, with an Econ-o-matic motor base 
that gives you automatic belt tension control. No 
more worry about belts too tight or too loose—no 
lost RPM’s—noslippage—no unnecessary “‘time- 
outs’’ to make frequent manual adjustments, 
after you install American Econ-o-matic Drives. 


Get “This Econ-o-matic Catalog 


36 pages of helpful information that 
shows you how to solve drive mainte- 
nance problems — how to increase belt 
and bearing life—how this drive can 
help you increase machine output. This 
catalog provides you with complete 
information on American Econ-o-matic 
Drives, and shows how to select the 
right drive for your purpose. Send for 
your copy. Write now. 


PHILADELPHIA, PENNSYLVANIA 


AMERICAN Econ-o-matic DRIVE 


The Joad governs the belt tension. 
Here is the heart of the Econo 
matic Drive...the American 
Econ-o-matic Motor Base. It auto- Co 
matically and instantly matches 
belt tension to each variation in 
the pull of the load. When the load 
is heavy, motor base pulls and 
tightens the belt. When the load 
is light, motor base slackens and 
loosens the belt. No slide railsor 
idlers to adjust. It’s automatic! 


operat 


NOTE AUTOMATIC CONTROL 
OF BELT TENSION 


2 Of 


drainis 


Check these advantages of the AMERICAN ” 
Econ-o-matic DRIVE (Short-center Flat — or V-Belt Type) He 
* Longer life for belts and bearings 

* No belt slip—no lost RPM’s 


* Maintenance man-hours greatly reduced 
* Smooth, cushioned starting 


Navy “E” for excellence 


2 
* Increased machine output awarded February 12, 1% 


will he 


* Substantial power savings residue 
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Acetylene generators are a convenient and economical source of acetylene = The book illus- 
gas for use in the oxy-acetylene process. When operated and maintained in trated here will 
accordance with the manufacturer's instructions, a good generator should 
function safely and efficiently indefinitely. A few suggestions are outlined 
here to help you keep your generator working its best for a long time. Linde Office, with- 


WHEN RECHARGING 


1. Always change the water whenever 
a generator is to be recharged, and re- 
place it with clean, cool, water. This will 


Drain 
Cock 


guard against a rise in temperature within 
the generator to an abnormal level that 
would affect the safety and efficiency of 
operation, 


Operate the residue agitator while 
faining the generating chamber. This 


) 

| 


vill help assure thorough removal of the 
residue, 


3. Flush the generating chamber with 
‘lan water after draining off all the 
sidue. If this is not done, the lime 
deposit will build up so that the amount 
of water that can be put into the gener- 
ating chamber is considerably reduced. 
In addition, the caked deposit will make 


dificult Operation of the residue agitator, 
and will slow y 


Plugging the drain cock, 


POWER « February, 1943 


work more 


leaks are costly. 


bare spots whenever needed. 


FOR SAFETY’S SAKE 


gasket has been replaced. This is im- 
portant not only because leaks represent 
a serious hazard, but also because gas 


7. Prevent rust on the outside of the 
generator by painting it or touching up 


8. Prevent freezing of water in any 


Pate part of the generator, as freezing may 


many Cases present 
serious hazards. 


help you to do this. 
Copies may be ob- 
tained from any 


out charge. 


4. Check the hydraulic water level 


each time the generator is recharged, and 9 Relief valves should be kept in good 
add water to the cor- Operating condition at all times, and set 


rect level if needed. 
This is important to _ Relief 
assure protection to Valves 
the generator in case € 
of a flashback of 

flame. 


MAINTENANCE 
SUGGESTIONS 


5. Clean filter pads 
should be installed 
at regular intervals. 
This is necessary not 
only because dirty 


by the manufacturer. 


flow of acetylene, but safe and efficient operation. 


also because they 


destroy its usefulness and will in 


to release at the pressures recommended 


10. Do not remove permanently any 
part of the generator mechanism, Each 
pads may restrict the part is specifically designed to help assure 


permit entrained moisture and small par- 11. Follow all instruc- 
ticles of lime to be carried over into the tions furnished with the 
hose and apparatus. generator. Duplicate in- 
struction books for all 
6. Test for leaks with soapy water at | Oxweld generators can be 
periodic intervals, particularly around obtained from any Linde 
gaskets—and always immediately after a office without charge. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York, N.Y. [3 Offices in Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 


You Can Obtain Copies of this Advertisement For Distribution in Y our 
Shops ... or to Post on Your Bulletin Boards ... Upon Request. 


p recharging by partially 


The words ‘‘Linde,’’ and ‘‘Oxweld’’ are trademarks. 
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DRUMS! DRUMS! DRUMS! 


War needs make it extremely 
important that all empty drums 
be returned immediately. 


TYCOL 


SCIENTIFICALLY 
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4 pEF iN 1T The resistance? to gistortio® 
offered PY a fluid. pecause of its conesio® or snternal 
| \ friction. is called yiscositY- Aneavy podied slow pour 
\ TEST: The commercial spstrument commonly ysed 
United States for gerermining yiscostly of mineral \ubricating 
\ oils is the Saybolt Universal yiscosimeter The 
\\ expressed in seconds rime required for 
60 milliliters of the yiquid t° flow the etandard aperture 5 
ag of the snstrument at a stated \ 
The Saybolt “purol yiscosimete? 4s often ysed im connection 
| \ with very neavy oils. Multiply Furol seconds py obtain 
\ proximate Saybolt yniversal seconds: 
Examples gt 100°F gt 210°F 
q Light Machine ois 150-250 gec- 4g-50 
4 


Tycol lubricants are manufactured to definite, prede- 
lemined viscosities. Each Tycol lubricant when used 
lor the recommended purpose provides correct vis- 
cosity at the operating temperature. This accomplishes 


#7 
tive messages concerning the 
meaning and significance of 
commonly used tests and terms 
employed to describe the char 
acteristics of lubricating oils. 


AMMUMITION 


USE IT WISELY ! 


complete separation of the rubbing surfaces by a film 
of oil for their protection, yet without needless drag 
from excessive fluid friction. Thisis but one of many tests 
that assure unvarying high quality in Tycol lubricants. 


TIDE WATER ASSOCIATED OIL COMPANY 


Eastern Division: 17 Battery Place, New York + Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL 


INDUSTRIAL LUBRICANTS 


LLY BENGINEERED FOR EVERY INDUSTRIAL USE 
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Moor steam here in proc- produces 60,000 Ibs. steam per hour at 
ess of erection — was recently installed in 275 Ibs. pressure and 500°F. steam tem ie 
the plant of a prominent meat ie perature. es 
company. -With all drawings available, Edge Moor 
Equipped with superheater, can reproduce this unit to = 

iter walls and fired with a continuous ash specifications. 


"Edge Moor offers complete installation service including: 
and erecting boilers, superheaters, water 
walls, economizers and air preheaters. 


EDGE MOOR IRON WORKS, INC. 


IN CANADA:— UNITED STEEL CORPORATION, LTO... TORONTO, MONTREAL 
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X-Ray 


FOR 


Longer Wear 


Here’s the Inside of a Tex- 
rope Super-7... America’s 
newest and most Advanced 
V-belt. Note the new Ways 
longer Life is Built right 
into it... for they Point to 
Ways you can Add to the 
Life and wartime Efficiency 
of your V-belts ... whatever 
**Make” you may Use! 


It’s packed with vital facts on care 
of all makes of V-belts — contains 


no advertising. Send in for it today! 


50% CORDS 
prodaced by the new Flexon proc- 
ess combat stretching. You can 
fight stretching—and the slip and 
heating that result—by promptly 
taking up any slack in your drives. 
Remember, V-belts working 
round the clock need inspection 
4 times as often as in peacetime! 


20% MORE CORDS than 
before help protect the new Tex- 
rope Super-7 against strains and 
breaks. You can minimize breaks 
in your plant—whatever “make” 
of V-belts you use—by requiring 
that V-belts never be pried into 


grooves. Good rule for cutting 
down internal injuries! 


‘NEW COOLER-RUNNING 


CUSHION of special rubber 

ses” Texrope Super-7 cords 
around sheaves — for smoother 
flexing and less heat. You can 
fight heat by preventing misalign- 
ment. It causes rubbing of belt 
sides. So keep sheave grooves in 
line — shafts parallel. 


pe When you do Need new V-belts, invest in the Best .. . Texrope Super-7! 


TEXROPE V-BELTS 


POWER » February, 1943 


A 1544-A 


IDEAS 
a 
(Vay 
in 
FREED 
Care of | 
Rubber Jed 
A l l | ( H A M E R $ VICTORY 
59 


SUSTAINED EFFICIENCY 


BRONZE DOUBLE 
SUCTION 
IMPELLER- 
Finished on all 
surfaces. 


IMPELLER 
WEARING RINGS- 
Bronze, 
threaded on. 


CASE 
WEARING RINGS- 
Bronze, held in 
machined grooves. 


SHAFT SLEEVES - 
Make water-tight 
joint with impeller; 
ican expand without 
tendency to buckle. 


STUFFING BOXES 


Extra deep. 


MARINE 
THRUST 
BEARING - 
Locates rotor. 


BRONZE GLANDS - 


Split horizontally. | 


FLEXIBLE 
COUPLING- 
Mounted on taper. 


WATER 
DEFLECTOR- 
Keeps water 
from bearing. 


PROTECTING 
BUSHING- 
Removable. 


PUMP CASE- 
Horizontally split. 


is due to proper hydraulic design, which avoids 
cavitation and pitting, and particularly to re- 
newable LABYRINTH WEARING RINGS, which 
protect casing and impeller from erosion and 
reduce leakage from discharge to suction. 

With De Laval LABYRINTH RINGS there is 
only about one-third as much leakage as be- 
tween plain rings having the same radial clear- 
ance, or for the same initial efficiency De Laval 
pumps can have greater clearances than can 
pumps with flat rings. Because of the reduced 
leakage there is less erosion of De Laval rings 
than of flat rings and efficiency is better sus- 
tained. De Laval pumps which have been in 
continuous service for many years without 
renewal of parts still equal their original effi- 
ciencies, as demonstrated by numerous tests. 

All parts of De Laval pumps are interchange- 
able on a limit gage basis and renewals 
ordered by number require no fitting. 

State your pumping conditions and ask for 
Publication P-3222. 
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STEAM GENERATORS 
STEAM-POWER AUXILIARIES WYNKOOP, 
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STOKER 


dat 

x GRATES UP GRATES DOWN 

: Fuel bed opened, thorough- Fuel bed cracked, crumbled 

F ly permeated with low-pres- and made porous for uniform 
sure air. Fused ash oxidized, flow of gases throughout en- 


clinkers broken into small, tire combustion zone. 


friable pieces. 
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“This fact is important today, may become 


Low-grade Iowa coal is known as a 
tough fuel to handle, but Iowa South- 
ern Utilities Company burns it regu- 
larly at this Ottumwa, Iowa, plant, 
with an efficiency of approximately 
80%. Grate replacements are few, 
maintenance is low, and normal oper- 
ating practice calls for continuous 
service periods of four months or 
longer for each of these Link-Grate 
type SDL stokers. This typical example 
backs up the statement that you can 
burn any grade of bituminous coal in 
a Link-Grate stoker—and burn it 
effectively. 


LINK-GRATE MOTION is the secret 
of fuel flexibility. The fuel bed is kept 
porous. Continuous motion of the 
grates prevents formation of trouble- 
some clinkers. An undulating, wave- 
like motion conveys the entire fuel 
bed steadily towards the ashpit, and 


even more vitally important tomorrow 


. it true of your present stokers?” 


ejects ash off the ash discharge plate 
at every cycle. 


Link-Grate stokers are being used 
to burn efficiently all grades of bitu- 
minous coal—from low grade Iowa 
coal with 18% ash and 1930° to 
2200° F. ash fusion temperature, to 
premium West Virginia coal with 6% 
ash and 2500° to 3000° F. ash fusion 
temperature. This versatility is your 
assurance of uninterrupted operation. 
It means long range fuel economy as 
well, because when free selection is 
again possible, you will be able to get 
the greatest amount of heat per dollar 
of investment in coal. 


See Link-Grate stokers in operation, 
talk with operators and plant manage- 
ment, and get the performance figures. 
A Westinghouse representative will 


arrange a visit for you. J-50415 


here’s how you can get the complete 


story of low-cost steam 


Fuel versatility is one of the many factors contributing to the 
proved low cost of steam from a Link-Grate stoker. Others include: 
high availability, low operating and maintenance costs, complete 
safety, ability to handle wide fluctuations in load. To get the com- 
plete story, write for Bulletin 3039 (multiple retort) or 2196-A 
(single retort). Westinghouse Electric & Mfg. Co., East Pittsburgh, 


Pa., Dept. 7-N. 
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The Question 


We MUsT RETUBE OUR AMMONIA BRINE 
cooler with charcoal-iron tubes, as steel 
ones are not available. After receiving 
several recommendations on this mate- 
rial we have decided to go ahead with 
the retubing. However, | am still con- 
cerned about what effect the ammonia 
will have on these tubes and whether 
they will stand up as well as those made 
from steel. 

We use calcium-chloride brine. Am- 
monia suction pressure is 10-30 psi, and 
the brine temperature varies from 0 to 
10 F. The cooler has 80 tubes 2 in. in 
diameter by 16 ft long.—pcy 


When you wrote this letter to 
POWER’S Question Box about 
Ammonia Brine-Cooler Tubes, 
P.C.J., you certainly started some- 
thing. And the nine men (initials 
above) that answered did a bang- 
up job. Do you have any objection if 
we now put in our two-cents worth? 

First let's be sure we're talking 
about the same thing. Some of the 
smartest engineers in the country 
sometimes use terms like ‘Wrought 


Conovin cone: you mart 
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A. R. C.—Ceveland, 0. 
K. M. H.—‘. Louis, Mo. 
oO J. M. G.—Grand Rapids, Mich. | 


B.—Schenectady, 


Iron,” ““Charcoal Iron” and “‘Knob- 
bled Iron’’ interchangeably. This 
is misleading. 

Charcoal Iron was the name for 
the original American Version of 
“Swedish Iron,’’ made by charging 
pig in alternate layers with char- 
coal in a “‘Finery’’ furnace. When 
the pig contained too much im- 
purity, it was first melted and par- 
tially refined in an open-hearth 
like furnace, tapped and allowed 
to solidify. It is later broken up 
and charged in the ‘‘Finery.’’ Some 
slag was entrapped—but most was 
squeezed out in rolling. 

Later, steel scrap instead of pig 
was charged into the ‘‘Finery.” 
The resultant product was almost 
totally lacking in slag. While some- 
times sold as ‘‘Charcoal Iron,” it is 
more properly known as ‘“Knob- 
bled Iron” to distinguish it from 
that made by the two stage process. 

Wrought Iron has a carbon con- 
tent lower than Swedish Iron and 
about the same as Knobbled Iron. 
Its major difference is a slag con- 
tent almost double the others. 
Further, this slag is predominantly 


- BYERS GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
STEEL TUBULAR PRODUCTS 


silica. Authorities agree that the 
unusual corrosion resistance of 
wrought iron comes jointly from 
(1) the purity of the base metal, 
and (2) the nature and distribution 
of the slag fibres. 

When it comes to the durability 
of wrought iron in cooler tube ap- 
plications, we of course don't need 
to get technical. All that's neces- 
sary is to reach into the file, and 
pull out some of the hundreds of 
case histories that friendly engi- 
neers have reported to us. The 
picture shows a wrought iron an- 
monia condenser in a Rhode Island 
Plant, still in service after 44 years. 
And that’s only one of many. 

You'll find a number of them 
illustrated and described in ou 
refrigeration bulletin. Or, if you 
prefer, our Engineering Service 
Department will write you some 
specific examples. Just let 1 
know which. 

A. M. Byers Company. Estab 
lished 1864. Offices in Pittsburgh, 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis 
Houston, Seattle, San Francisco. 
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“Manpower” will be industry’s big worry right through 
3. So far power plants have been troubled less than 
manufacturing departments, but this can’t last. Draft 
voards will have to get tough to expand America’s armed 
forces from six million men to ten million in these twelve 
months. 

Particularly will they be tough when the power-plant 
«ployee is young, healthy, and generally fit for a 
wldier’s life. If the chief complains that taking this man 
would waste years of good mechanical training, the army 
nay remind him that you can’t run a modern mechanized 
iivision with a bunch of “butter fingers.” 

If it’s certain, then, that power plants will lose “key” 
men in 1943, what’s to be done about it? Some fore- 
‘ighted engineers found the answer years ago when staff 
lexibility was merely a maiter of good peacetime man- 
agement. To stimulate ambition, and prepare for run-of- 
nine personnel emergencies, they trained every teachable 
‘nployee to do another power man’s job—generally the 
job of the man ahead. 

Today, under the lash of war shortages, that practice 
’s become a national necessity and has even been given 
‘hame—upgrading. 

One point needs stressing; this whole manpower prob- 
‘Mis mainly a simple matter of teaching. The average 
oo knows his plant from stem to stern, and knows how 
" give sensible orders to trained assistants. But when it 


comes to breaking in a green hand or upgrading a long- 
time employee, he often falls short because he hasn’t the 
sympathetic attitude of the good teacher or hasn’t prac- 
ticed the art of imparting useful information. 

Here are some training tips: Ease the green man into 
a new situation a bit at a time, just as you would teach a 
baby to walk. Explanation is essential, but long-winded 
lecturing generally goes in one ear and out the other. Men 
learn best through their own eyes and fingers. Don’t 
smother the natural urge to explore the plant. Stand ready 
to answer questions—even foolish questions. Encourage 
home study, with problems—and help the man to tie the 
book work to his plant job. 

This war developed the self-sealing gasoline tank for 
warplanes. Perhaps, also, it will popularize the “self- 
sealing” power staff whose members are trained to up- 
grade themselves instantly to fill any emergency gap, 
until only the lowliest job in the department needs filling 
from the outside. 

Throughout 1942, Power has discussed the pros and 
cons of wartime manpower, notably in the September 
section “Power Teamwork for Victory”. Now that the 
problem comes closer to home, the treatment will get down 
to brass tacks. As a starter, turn to page 66 for the story 
of the Merchant Marine’s “sea projects”, remarkable new 
training tool for seagoing engineers and a red-hot tip for 
those who must train power operators for land jobs. 
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HERE’S AN IDEA FOR LAND PLANTS 


While America’s shipyards have been beating their own world’s records, 
education, too, has gone into high gear turning out engineer officers to 
handle the steam and diesel propulsion machinery of the new ships. 
Traditionally it takes at least four years to train an engineer officer, but 
War changed all that. Now only 16 months can be allowed to convert a 
smart young high-school graduate into an officer ready to stand watch 
at sea. The USMM Cadet Corps has met this challenge with a new and 
efficient tool for teaching on the job—at sea. 

Because land plants, too, face a manpower shortage, and must learn 
to train men better and faster, the editor sought the secret of this new 
brand of seafaring education. That secret, as Commander Hochuli makes 
clear in this article, is the “Sea Project”. 

Any chief on land can copy this idea if he wishes 
tions to guide the new plant recruit in self instruction, using the plant 
itself as a textbook. Here’s a way to solve manpower problems.—Editor. 


can draft ques- 


To UNDERSTAND the “Sea Projects”— 
new tool of practical education—one 
must first know something about the 
United States Merchant Marine Corps, 
its background, its purpose and _ the 
problems it faces. 

The Corps was established in 1938 
under the auspices of the United States 
Maritime Commission. Its original 4- 
year curriculum combined theoretical 
study at shore bases with practical sea- 
going training on regular vessels of the 
United States Merchant Marine. At that 
time the course of training at sea con- 
sisted of a series of extension or corre- 
spondence courses. Besides standing 
watch and performing their routine 
shipboard duties, “engine cadets” stud- 
ied steam, diesel and electrical engi- 
neering. “Deck cadets” studied seaman- 
ship, cargo handling, ship construction, 
navigation, first aid, ete. 

To help the cadet-midshipman in 
this academic work, two hours of ship’s 
time was allowed for study, the remain- 
ing work being done on the cadet’s own 
time. He forwarded his completed 
quizzes to the Educational Unit of the 
Corps for grading and recording, then 
got them back for his further reference. 
Annual examinations gave the Educa- 
tional Unit a further check on the prog- 
ress of all cadet-midshipmen. 

These extension courses worked out 
well under the originally existing cir- 
cumstances. There was ample time to 
complete the lessons and a parallel op- 
portunity to move ahead along practi- 
cal lines. Courses could be laid out 
progressively, each built on what the 
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“SEA PROJECTS” SPEED TRAINING 


student had learned in previous re- 
quired courses. 


War Brings Problems 


In 1939, when the start of the war 
in Europe gave new importance to the 
shipbuilding program of the U S Mari- 
time Commission, it became obvious 
that the greatly expanded program 
would soon create a shortage of mer- 
chant officers. The study course was re- 
duced from four years to three. 

This shortening of the program did 
not present any serious problem as far 
as the curriculum was concerned. Life 
at sea was still normal. There was still 
time enough to complete all assign- 
ments, although the original leeway 
had largely disappeared. 

In December 1941, the entrance of the 
United States into the war, and the 
consequent mushrooming of the ship- 
building program, created an acute 
shortage of present and potential mer- 
chant officers. As a result the course 
was shortened to 22 months, then again 
to 16 months as the need for men grew 
more acute. 


Officers in 16 Months 


In the present 16-month curriculum 
the cadet-midshipman spends his first 
ten weeks at a shore school, the next 
six months at sea on a regular mer- 
chant vessel and the last seven and one 
half months in specialized advanced 
training at the United States Merchant 
Marine Academy at Kings Point, N. Y. 

As might be expected, the last two 
reductions in the training period, 


Mr Telfair Knight. Director, Diy of (a 
Training, War Shipping Administration Di 
Vis 


coupled with the necessary change from 
normal to wartime activity al sea. cre. 
ated some very serious problems. espe- 


cially in the six seagoing months of 
the educational program. 

In the first place, a national emer- 
gency existed. The United Nations 
needed ships and men to man them. 
and we had pledged our energies to 
meet that need. Regardless of any edu- 
cational ideas that had been enter 
tained in the past, the inescapable te- 
quirements of the United Nations called 
for a drastic revision of the program. 
It became the job of the United States 
Merchant Marine Cadet Corps to take 
young men, fresh from high school, and 
train them in sixteen months to be 
licensed officers. able to stand watch. 

This meant emphasizing the practi 
cal aspects of duties of the merchant 
officer and the responsibilities that wen! 
with those duties. Thus the training 
program had to be designed to make 
the young man as useful as possible 
aboard his ship in a minimum of time. 

In the second place. conditions at st 
were dractically changed. Time 
watch could no longer be counted 
for study, much less so the two hours 
of ship’s time formerly set aside tor 
such pursuits. For the safety of the ship 
all hands had to be on call at all times 
Moreover, ships were required to rum 
under blackout conditions at night 
Living quarters were crowded to pr 
vide space for armed-guard crews. Por 
of call were made in the shortest P’* 
sible time to insure the maximum Pp” 
sible number of trips. 
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Every one of these factors directly 
aflected the use of academic extension 
courses for sea-training purposes. The 
problem. then, was to design an educa- 
tional program that a cadet-midshipman 
could pursue at sea without the benefit 
of a regular instructor and under con- 
ditions adverse to study—a program 
that would teach him the fundamentals 
of his future job as an officer in the 
(nited States Merchant Marine. 


Sea Projects the Answer 


The answer to this problem was the 
‘ea Project. Basically it is a program 
hat uses the ship as a laboratory. 
\round this laboratory it weaves a 
vries of practical assignments for the 
cadet to complete in his spare time. 
Even in working hours he will be gath- 
‘ring information for these projects if 
te keeps his eyes and ears open. 

The Project is designed to acquaint 
the cadet-midshipman with every piece 
of equipment in his department aboard 
the ship and then guide him in a prac- 
tical study of this equipment and its 
ise, It is further designed to acquaint 
him with the duties of every officer and 
man aboard ship. In particular, it re- 
(uires him to study in detail the duties 
othe Third Officer and the Third En- 
“heer, since one of these would be the 
ist position he would enter after grad- 
lation. It js finally designed to give 
the cadet a sound and practical prep- 
‘ration for his 30-week advanced course 
athe United States Merchant Marine. 
The merit of this training method lies 
"the fact that it gives a maximum 
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Capt R R MeNulty, USNR, Asst Director 
Division of Training, WSA and Super- 
visor United States Marine Cadet Corps 


MARINE ENGI 


Contributors and collaborators on THE SEA PROJECT. L to r; Lieut Comdr Althouse, 
USMS; Lieut Comdr McCready, USMS; Lieut Gald, USNR; Lieut McKenzie, USNR; 


Lieut Comdr Hochuli, USNR; Lieut Marshall, USNR; Lieut (jg) Elonka, USNR 


By LT COMDR E S HOCHULI, 
USNR, Asst Sup. U S Merchant 
Marine Cadet Corps in Charge of 


amount of education in (1) the shortest 
period of time, (2) without an instruc- 
tor and (3) along as practical and 
useful lines as possible. 

Laid out for completion over a period 
of six months, the actual Project is 
divided into twelve 2-week assignments. 
The questions are designed to instill 
resourcefulness, initiative, keen obser- 
vation and the ability to do hard work. 

This Project is long enough to force 
the cadet to plan his schedule if he 
expects to complete his assignments 
without interfering with his regular 
shipboard duties. Incidentally. the as- 
sumption of such responsibilities tests 
the cadet’s ability to progress to the 
responsibilities of a ship’s officer. 

The assignments are bound in an 
Accopress loose-leaf binder. In it the 
cadet must bind all work performed. 
whether written on the assignment 
sheets themselves or written or drawn 
on separate sheets. When the Project 
is finished he has a compact and com- 
plete book that will serve him for years. 


All Assignments Practical 


The project work starts right at the 
beginning; the very first assignment 
gets the cadet-midshipman oriented on 
his ship. He learns his duties with re- 
spect to all shipboard  drills—fire, 
boat, emergency, abandon ship, etc. The 
assignment directs him to inspect all 
safety equipment on board and finally 
takes him to those parts of the ship 
where his future duties will lie—the 
engine room, shop. engineer lockers, 
etc, in the case of the engine cadet. 


Educational Unit 


Part 2 of this first assignment closes 
with a detailed engine-room vocabulary 
listing over 280 names and terms used 
in everyday work conversation 
among the engineers. The cadet is ex- 
pected to become familiar with these 
terms and their exact meaning. 

The second step (Assignment 2) 
guides him in an inspection of the 
engine room by requiring written de- 
scriptions of each item of equipment. 
Such information cannot be lifted from 
textbooks because the cadet is required 
to copy data directly from the name- 
plates of his own particular units and 
to answer questions about their specific 
peculiarities. Thus he is forced to crawl 
around the machinery, trace actual 
pipelines, ask questions of the engi- 
neers, and in general apply sweat and 
ingenuity to complete his assignment. 

Next the cadet-midshipman, if as- 
signed to a steam vessel, is led by 
Project instructions through an inspec- 
tion of the fireroom, where he is re- 
quired to accumulate and write down 
all necessary information about the 
boilers and related equipment. 

Later assignments, on both steam and 
diesel vessels, guide him through a 
study of the different systems aboard 
his ship—the fresh-water system, fire 
system, bilge, fuel-oil. lubricating oil. 

Following complete inspection of the 
machinery spaces, the assignment turns 
to a detailed description of the use of 
each system. The cadet must under- 
stand how each piece of equipment fits 
into the job of running and safeguard- 
ing the ship. He makes sketches, solves 
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Six months aboard a diesel ship is this cadet m‘dshipman’s assignment. Here he’s 
gathering data about his own engine to answer the questions in his Sea Project 


The Sea Proje:t for steam ships cov- 
ers about 250 large mimeographed 
pages—same for diesel ships. These ex- 
cerpts indicate the general character of 
the material. Note the sound pedagogy 
—these are not so much books of en- 
gineering information as road maps for 
young men who must go out and dig 
up their own answers. 


In his 6-month stint at sea on a steam 
vessel, the cadet completes these twelve 
assignments, 24 parts in all. 

Assignment I 

Part | Emergency Rules. Equipment 
Part II Study of Engineering Terms 
Assignment II 

Part | Inspection of Engine Room 
Part II Inspection of Engine Room 
Assignment III 


Part | Inspection of Fire Room 
Part IT Inspection of Refrigeration 
Room 


Assignment IV 

Part! Inspection of Shaft Alley 
Part II Steering Engine 
Assignment V 

Part Tankage 

Part If Deck Machinery 


Assignment VI 
Part I Machine Shop 
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Part II Fire-fighting and Safety Appa- 


ratus 
Assignment VII 
Part I Firetube Boilers 
Part If Watertube Boilers 
Assignment VIII 


Part [ Combustion and Combustion- 
Control Equipment 
Part IL Reeiproeating Steam Engines 


Assignment IX 


Part I Steam Turbines 
Part If Turbine Reduction Gears and 
Lubrication System 


Assignment X 


Part I Condensing Equipment 
Part II Evaporators, Distillers, Steam 
Traps and Control Equipment 


Assignment XI 


Part Pumps 
Part II Electric 
Systems 


Dynamos, Motors and 


Assignment XII 


Part I Marine Power-Plant Maintenance 
Part II Starting, Operating and Securing 
Marine Machinery 


If you are a cadet, the first week aboard 
you learn your way around. Then you 
must check yourself to “make sure you 
have”: 


problems and prepares written descrip. 
tions of the various pieces of equip. 
ment and their use. 

Here again the problems ani ques. 
tions always pertain to the equipment 
on the cadet’s own particular siip. He 
can’t dig ready-made answers out of a 
textbook. He has to crawl around the 
ship, use his eyes and his ingenuity, 
Winding up the Project is a detailed 
study of the duties of the ship's engi- 
neer officers with respect to the equip. 
ment and systems previously studied, 

The Sea Project for steam vessels js 
a fairly hefty volume—about 250 large 
mimeographed sheets. That for diesel 
ships runs about the same size. The 
random excerpts at the bottom of pages 
68, 69 give some idea of the contents, 


Method Would Work on Land 


These Sea Projects represent a prae- 
tical answer to a pressing wartime prob- 
lem of the Merchant Marine. Because 
the general idea is sound. it should 
find wartime and peacetime applica- 
tions in other fields. 

Such a system of training should 
be applicable in all cases where the 
students are inexperienced, where time 
is at a premium, where instructors 


RANDOM SAMPLES OF 


1. Learned your stations as to their loca 
tions and your duties at each one, letier 
perfect. Know the alarm given for each 
one. 

2. Learned where each and every emer 
gency escape from engine-room and liv: 
ing spaces is located. You should know 
how to find each one quickly even in 
complete darkness. 


3. Learned where the emergency control: 
to the main engines, fuel pumps, and 
other important engine-room pumps are 
located, how they work, and when to 
use them. 

4. Learned where all life-saving aids art 
located, and how they are used. 


5. Learned the rudiments of your duties 
aboard ship as directed by the chief ew 
gineer. 


6. Learned the part you must play it 
keeping your vessel blacked out each 
night. 


Write down at least one question not i 
cluded in this assignment with which yo" 
had trouble. Answer the question | 
possible. 


“Engine Room Inspection”, « typi’ 
assignment, runs 11 pages and cove’ 
electric-generating system, fire 
lube-oil pumps, fresh-water systems, bile 
system, gages and thermometers, &!(" 
lating pumps, condensate pump and a 
pump, plus 35 questions and 5 sketches. 
Here are sample questions: 
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are not available, and where a good 
sound practical knowledge of a par- 
ticular type of equipment is required. 
Specifically, something of this sort 
could be used for the quick training 


of operators in land power plants. 


A training program of this type 
should be built around the particular 
plant in which the student is working, 
so that his powers of observation, and 
his familiarity with the equipment he 
will actually handle are stressed above 


all other considerations. 


Today the efficient utilization of our 
available manpower is not only a seri- 
ous problem, but a responsibility of 
citizenship. It is not fantasy to foresee 
the time when every man of experience 
must become a teacher if the available 
men are to be trained to do the jobs 


that must be done to win this war. 


How well those jobs are done will 
depend on how quickly each man is 
trained. And how quickly he is trained 
depends on the efficiency of the teach- 
ing method used. Industry may soon be 
required to go deeper into the problem 
of “training its own” and this outline 
of the Sea Projects is offered to the 
readers of Power as a helpful sugges- 


tion to that end. 


. Do the dynamo sets on your vessel 
take steam at boiler pressure or at 
reduced pressure? 

. Is the dynamo on your ship driven 
by a steam turbine or by an engine? 

. What voltage does the dynamo set 
customarily generate for the ship’s 
lighting circuits? Is this alternat- 
ing or direct current? 

. Does the dynamo engine have to be 
speeded up or slowed down if the 
demand for electricity varies, or 
does it govern itself automatically to 
keep at a steady speed regardless of 
variations in load on the electrical 
circuits? 

- About how many days does one dy- 
namo set run on your ship before 
the other dynamo is started up to 
take over the duty? 


w 


w 


Cadet must crawl around until he can 
answer 35 questions on watertube boil- 
including these: 

3. Why are Stays not required in a 
Watertube boiler even though the 
Pressure carried is higher than in 
a Scotch boiler? 

What valve or valves are usually con- 
, hected to the dry pipe? 

‘; Where are the water test cocks locat- 
ed on » watertube boiler? 

» Why is iz necessary to water-turbine 
or air-turbine boiler tubes? 

Explain how you would raise steam 
on a cold watertube boiler? 
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Two cadet midshipmen key up a crosshead—an actual shipboard operation. 
it’s finished they will enter a detailed report in their Sea Project binders 


When 


10. Why must the fires be cut out on a 
watertube boiler, while giving it a 
bottom blow? 


And here are sample turbine questions: 


19. List the wearing surfaces on main 
turbine, steam end. 

20. What are the usual bearing clear- 
ances on a turbine? 

21. What would happen if the lubricat- 
ing oil to the turbine failed, assum- 
ing that the turbine did not stop? 

22. What might happen to the turbine 
blades if water was carried over 
from the boilers with the steam? 

23. What precautions and details of con- 
struction prevent water from enter- 
ing high-pressure turbines? 

24. What do you understand by super- 
heated steam? 


He makes these sketches of cooling sys- 
tem to make sure that he understands 
their construction and operation: 


1. Make diagrammatic line drawings 
showing the main-engine cooling- 
water circulation system on your 
ship. Show all valves, thermome- 
ters and _ pressure gages. 
drawings should be placed in your 
note book immediately after this 
page. 

2. Make a diagrammatic line drawing 
showing the main-generator engine 
cooling-water system. Show all valves, 


These. 


3. 


thermometers pressure gages. 
This. too, should be placed in your 
note book in proper order. 

Sketch a cross-sectional view of the 
sea suction strainers on your ship. 


One very practical assignment is to study 
the diesel fuel-oil system of his ship, then 
answer 25 questions and make 2 sketches, 
including: 


23. 


24. 


If the fuel oil to the main engine 
were contaminated with water, ex- 
plain the effect upon the engine. 

In case you had to stop the main 
engine because of the fuel oil being 
contaminated with water, explain at 
least two ways of drawing the water 
from the fuel system aboard your 
ship. 
Explain why it is necessary to heat 
fuel oil supplied to boilers and why 
it is not necessary to do so for die- 
sel-engines. 


Sketches: 


Make a diagrammatic line drawing 
showing the path of the fuel oil from 
the fuel-oil manifolds to the engine 
cylinders, showing all necessary 
equipment. 

Make a cross-sectional view of one 
of the fuel-oil purifiers. Write down 
at least one question, not asked in 
this assignment, with which you had 
trouble. Answer the question(s) if 
possible. 
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cates how heat rate is affected by use of single- or double-effect, evapo- 


P To DETERMINE THE EFFECT of evapo- 
rator arrangement on heat rate of con- 
densing power plants, calculations have 
been made to establish the Btu per 
kwhr for (1) single- and double-effect 
systems with and without evaporator 
condensers, (2) evaporator arrange- 
ments at higher and lower pressures in 
the bleed cycle and, (3) varying 
amounts of makeup. 

The six basic hookups studied are 
shown diagrammatically in Fig. 1. Of 
these, for any given pair of bleed points 
between which the evaporator system 
operates, scheme 5 has the lowest plant 
heat rate, Next in order of increasing 
heat rate are schemes 4, 2. 6, 3, and 1. 
Results are graphically represented in 
Fig. 3. 


How Evaporator Hookup Affects Heat Rate 


Analysis of evaporator arrangements for a typical condensing plant indi- 


rator condensers, location of evaporator system and amount of makeup 


By M G J BOISSEVAIN* and ASCHER H SHAPIRO** 


comparisons are valid for many differ- 
ent operating conditions since the basic 
cycle is the same for all evaporator 
arrangements. In this study turbine 
throttle conditions were taken as 850 


Table I—Turbine Data 
For All Schemes 


TEm- EN- 
Pres- PERA- THALPY, 
BLEED SURE, TURE, Bru 
Point Pst Ass F PER LB 
Throttle 861.7 900.0 1153.1 
First 173.0 590.1 1319.0 
Second 97.0 475.4 1267.0 
Third 304.0 1190.0 
Third* 26.8 259.7 1170.0 
Fourth 7.52 3.1 1093.0 
Condenser 0.688 89.5 982 .2** 


psi gage and 900 F with 1.4-in. Hg 
condenser pressure. These conditions 
are typical of some recent installations, 

The basic cycle for all plants has 
four turbine extraction points, the pres- 
sures and temperatures of which are 
given in Table I. The effect of changing 
the third bleed point to a lower-pressure 
stage of the turbine has been studied 
for the several cases marked with an 
asterisk in Fig. 3. Except for the 
lower-pressure third bleed point, these 
cases are identical with the others 
shown. 

It is assumed throughout that the 
equipment is designed to satisfy the 
thermal requirements. For _ instance, 
when the makeup varies, the size of the 
evaporator is assumed to be adjusted 
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rate and the design of the turbine modi- 
fied to retain the same condition curve. 
Other assumptions that simplify calcu- 
lations include: (1) all heaters are 
open, (2) pressure drops in piping, 
heaters, evaporator, and evaporator 
condenser are neglected, (3) _ boiler 
bloewdown. gland losses and steam used 
by air ejectors are neglected, (4) heat 
losses, changes in elevation and changes 
in kinetic energy are neglected except 
that the leaving loss of the turbine is 
taken into account, (5) enthalpy in- 
crease of the condensate in air ejector 


wndensers, oil coolers air or hydrogen 
cooler and pumps is neglected, (6) 


Comparative Heat Rates 
9570 
9560 
=e 
| 
9550 — — 
I* 
|> 
9540 
3 WI 
9530 
|= 
| 9529} _. 
Throttle 1 2 3 4 — Condenser 

Bleed Point 
Note:-Roman numeral indicates evaporator scheme 
| Makeup is 2% for all plants shown 
Heat rate without makeu 
L__*9301 3 Others 9302.5 


Fig. 3~Graphical comparison of heat 
‘ates. Roman numerals correspond to 
“aporator schemes of Fig. 1, and ver- 
tral lines indicate the bleed points 


rage which the system operates. All 
Plants shown in this chart operate with 


fe makeup based on total steam gene- 
ated by the boiler 
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p- pressure, psi abs 


Fig. 2—Heat-balance diagram for a 4-stage extraction cycle with a single-effect evapo- 
rator and evaporator condenser operating with 1% makeup at 40,000-kw. load 


condensate leaving open heaters, drip 
from evaporator coils and drip from 
evaporator condenser are saturated, (7) 
evaporated vapor is saturated, (8) all 
steam lost from the system leaves at 
850 psi gage and 900 F and all makeup 
enters at 70 F, (9) the sum of bearing 
and generator losses is 800 kw at 40,000- 
kw generator output, and (10) for 
schemes 2. 5 and 6. the temperature 
drop available between the two bleed 
points is assumed to be equally divided 
between evaporator evaporator 
condenser. 

When the evaporators are shut down 
(makeup zero) the heat rate of all 
schemes except those indicated by an 
asterisk is 9302.5. The asterisk cases (an 
assumed third bleed 
point) have a zero makeup heat rate of 


9301.3. 


lower-pressure 
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Heat Rate, Btu Per Kwhr 
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9400 


9300 
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Fig. 4—Dependence of heat rate on per- 
cent makeup for schemes 1 and 2 oper- 
ating between second and third points 


The six basic schemes of Fig. 1 can 
be compared by observing their heat 
rates when each is connected between 
the same pair of bleed points. Inspec- 
tion of Fig. 3 shows quantitatively the 
relative efficiency of each scheme oper- 
ating between second and third bleed 
points. The effect on all schemes of 
lowering third bleed point pressure can 
be noted qualitatively and quantita- 
tively by comparing the plants with and 
without asterisks. The heat rate of 


. scheme 2 is slightly improved if the 


third bleed pressure is reduced, while 
the effect on the heat rate of scheme 1 
depends on the pair of bleed points 
between which the evaporator is oper- 
ating. 

A separate set of computations, the 
results of which are not included here, 
indicates that the heat rate can be 
changed a maximum of two Btu per hr 
by varying the vapor temperature from 
the evaporator in scheme 2, the lower 
value being attained with the smallest 
practical temperature drop across the 
evaporator condenser, From this it can 
be concluded that the chief object in 
choosing the temperature of the evapo- 
rated makeup for scheme 2 should be 
the attainment of reasonable tempera- 
ture differences for both the evaporator 
and its condenser. 

Schemes 2 and 5 have lower heat rates 
if the evaporator system is placed be- 
tween low-pressure bleed points than 
if located between high-pressure bleed 
points. Scheme 1 shows an opposite 
trend for the actual turbine bleed pres- 
sures but, if operation between third 
and fourth bleed points is desirable, 
scheme 1 is improved by lowering the 
third-bleed-point pressure. The heat 
rate of scheme 2. on the other hand, is 
changed only slightly by lowering third- 
bleed-point pressure. 

To sum up, it may be concluded that 
(1) the double-effect evaporator of 
scheme 3 is inferior to the single-effect 
evaporator with evaporator condenser 
of scheme 2, (2) the heat rates of 
schemes 4 and 5 are so little better than 
that of scheme 2 that it seems doubtful 
if the additional equipment cost is jus- 
tified, and (3) it is preferable to use 
the single-effect evaporator, condenser 
and booster pump of scheme 5 than the 
double-effect system of scheme 4. 

From the calculated results for the 
given condition, it is possible to arrive 
at an economical design for other in- 
stallations without actually computing 
the heat rate for each possible arrange- 
ment. Keeping in mind the order of 
magnitude of the fuel savings involved 
and comparing them with relative fixed 
charges, one can closely approximate 
conditions of minimum total cost. 
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safety margin to avoid too great shortening of insulation life. 


> EVEN WITH RECORD INSTALLATIONS of 
new turbine-generator capacity sched- 
uled for 1943, new units can not be 
expected to carry ever-expanding war 
production loads. Obviously, present 
units must be operated in such a man- 
ner as to get most possible kilowatts 
by taking advantage of any margin in 
their generators consistent with safety. 

Original test data often are inade- 
quate for predicting maximum load that 
can be carried without exceeding stand- 
ard limits for insulation. It is to the 
advantage of an operator to make his 
own tests while his machines are oper- 
ating under load. Knowing the history 
of the machine, he can establish work- 
ing limits of maximum load, taking into 
account the peculiarities of both ma- 
chines and load curves. 

Because of the many ways in which 
generator life can be shortened, the 
primary factor in overloading is tem- 
perature. An operator must consider the 
effect of temperature rise as well as 
total temperature. While the deteriorat- 
ing effect on insulation of high tem- 
peratures is well known and that gener- 
ator life can thus be shortened is ob- 
vious, it is not possible to predict accu- 
rately insulation life as a function of 
temperature. Some reduction in machine 


Fig. 1—A 15% increase in load can be had from this hydrogen-cooled generator by increasing hydrogen pressure from 0.5 to 15 pa 
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life, however, is certain if loads, and 
consequently temperatures, are in- 
creased. 

On modern machines. practically uni- 
form temperature is obtained through- 
out the length of rotor and stator coils 
by adequate ventilation. There is, there- 
fore, less likelihood of breakdown on 
the newer units. Present standard tem- 
perature limits are sufficiently conserv- 
ative, and it is to be expected that 
they can be exceeded somewhat. How- 
ever, an unmeasureable but definite re- 
duction in life must be weighed against 
the need for greater capacity. 


Coil Expansion 


If total temperature were the only 
criterion, the generator could be oper- 
ated at loads well above normal maxi- 
mum by lowering the ambient tempera- 
ture. Temperature rise, however, places 
stricter limits on load. Copper coils 
have an expansion coefficient of 17 
millionths of an inch per inch per deg 
Centigrade as compared to only 11 
millionths for generator steel. Under in- 
creasing load, coils move in relation to 
the steel with which they are in con- 
tact and abrasion of insulation results. 
In machines of short coil length the 
relative movement is not large but in a 


Overloads Are In Prospect 


If generators must be run at higher than rated load, operators should check 


outlines some needed precautions 


> = 


J W Batchelor. 
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Temperature Rise-Degrees C 


coil length of 100 in., for instance, a 


60-deg C rise of the coil temperature Fig 
and a 40-deg C rise of the core will fl 
cause movement as great as 0).0)3 inch, 

In the rotor, centrifugal force adds hi 
to the problem. If a rotor is brought up ~ 
to speed before excitation is applied, - 
coil and forging are at the same tem- 7 
perature. As the coil heats up when h 
field current is applied, centrifugal ae 
force holds the coils tightly against 7 
wedges and retaining rings and expan- os 
sion does not occur freely over the ts 
full length of the rotor. Coil copper is ” 
deformed near the center of the rotor 
because the compressive force is insuff- 
cient to overcome friction. len 

When the generator comes off the line, ing 
the rotor stops soon after excitation is J pos 
removed, There are centrifugal the 
forces present as the rotor cools and J gr 
the coils contract to a shorter length do 
In this manner coils shrink over a Sy 
period of time and, since the forces are J at 
unequal for several conductors in one & guj 
slot, the various turns shrink a differ: J ma 
ent amount. causing the ends to over @ jp 
lap. A general deterioration of the @ pa 
insulation results with the possibility ten 
of a short between end turns. In more ( 
modern machines, hard-drawn copper & hig 
coils are used that have a sufficiently @ pl, 
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Fig. 2—In testing for temperature rise, plot stator winding tem- 
perature against kva generator output. Note steeper slope near 
{ull load; this indicates more rapid rise at overloads 


high yield point to resist permanent 
deformation under normal temperature 
cycles. 

From the foregoing it can be seen 
that, if the temperature within a gen- 
erator can be maintained at constant 
values for long periods, the deteriorat- 
ing effect will be less severe than if the 
load varies frequently. 


Watch Old Timers 


Many older machines have stator core 
laminations of poor-quality steel and 
inadequate ventilating systems for dis- 
position of losses in the area close to 
the air gap. Best materials and con- 
struction at the time of their building 
do not equal those developed since. 
Such generators operate satisfactorily 
at normal loads but are generally not 
suitable for much overload. For old 
machines extreme care should be taken 
in determining the temperature of all 
parts if operation at overload is con- 
templated. 

Other old generators are subject to 
high temperatures on end and finger 
plates hecause of excessive leakage flux 


v 
é 
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at the ends of the generator. Increased 
load means more leakage flux and even 
higher temperature. Most generators 
now in service are not subject to this 
trouble but the condition should not 
be disregarded in the few cases where 
it applies. 

Internal cleanliness of the generator 
aids dissipation of heat losses. Partic- 
ular attention should be given to the 
field winding because dirt is more apt 
to deposit on irregular surfaces. In- 
spection should be made to determine 
if dirt has accumulated in the ventilat- 
ing passages of the stator core. 


Constant Air Temperature 


If the generator air circuit does not 
recirculate, air of nearly constant tem- 
perature should be supplied to avoid 
detrimental effects of temperature vari- 
ation. For recirculating systems, the 
cooler should be inspected regularly 
to assure maximum heat transfer. Gen- 
erator temperatures depend on tem- 
perature of ingoing air. 

An increase in load decreases short- 
circuit ratio. Ordinarily this is not seri- 


%9 20 40 60 80 100 


120 140 160 180 200 220 
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Fig. 3—Rotor temperature rise plots as straight line against 
excitation kw. Winding temperature is best determined by 
measuring resistance across sliprings 


ous, as increase in load is limited by 
temperature to a lower value than 
would affect the stability of an electrical 
system. However, no general rule can 
be set down and each case should be 
considered separately. 


Auxiliaries Limit 


Limitations on load may be imposed 
by auxiliary equipment such as exciters 
or rheostats. In some cases this can 
be remedied by transferring reactive 
kva to other units of the same system. 
However, if the exciter is known to 
have little margin of capacity, it should 
be checked by test. 

Practically all hydrogen-cooled gen- 
erators deliver rated capacity with 0.5 
psi hydrogen pressure but can be loaded 
up to 15% above normal by raising 
gas pressure to 15 psi. Increased load 
is practically a direct function of gas 
pressure. Newer machines require no 
new equipment for operation at the 
higher gas pressure; older units re- 
quire relatively inexpensive changes in 
terms of either material or labor as 
compared to new unit capacity. 


Fig. 4—A modern 3600-rmp air-cooled unit rated at 28.750 kva, 0.8 pf, typical of many that must meet heavy industrial loads in 1943 
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For all types of generators an indi- 
cation of the amount of overload that 
can be carried can be had from a series 
of temperature tests. A prediction can 
be made from the results of a single 
temperature run by assuming that the 
temperature rise varies as the square 
of the current, but more accurate indi- 
cations are obtained from runs at, for 
example, 50, 75 and 100% load. During 
these tests load among phases should 
be balanced, as unbalanced currents 
cause extra heating in the rotor and 
result in pessimistic prediction of al- 
lowable overload. 


Test Procedure 


Power factor also should be held 
close to the rated value so that maxi- 
mum field current is required for each 
load condition. With all runs at the 
same power factor, items such as higher 
internal voltage are taken into account. 

Instruments should be calibrated, as 
the comparatively wide variation nor- 
mally allowed switchboard instruments 
may introduce too great error in ex- 
tending the operating range of the unit. 
In particular, the resistance of the leads 
should be taken into account when the 
instruments are calibrated. In determin- 
ing load on the generator, switchboard 
instruments are satisfactory, but port- 
able instruments that can be read more 
accurately should be used for measur- 
ing field voltage and current; a slight 
inaccuracy in these data can lead to 
great inaccuracy in the extrapolated 
curve of temperature rise. 

Take readings at the generator ter- 
minals if at all possible. In any case 
where line reactors are located between 
generator and potential transformer. 
the generator operates at higher volt- 
age than indicated by the instruments 
and is capable of carrying more load 
than shown by the test data. Where any 
special instruments are used, the cor- 
responding switchboard instruments 
should also be read so that they can be 
used with confidence in their accuracy 
after the special meters have been re- 
moved on completion of the test. 

Temperature of stator coils should be 
taken as the highest reading obtained. 
On long generators it is not advisable 
to predict coil temperatures by the use 
of thermometers on the end turns as 
center temperatures are subject to vari- 
ations in core temperature and ventila- 
tion. Also, end-turn temperatures show 
less rise than center-coil temperatures 
and any inaccuracy is multiplied. On 
shorter machines where detectors are 
not available, thermometers on end 
turns should be well protected from 
the air stream and a large number of 
thermometers should be used. 
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Fig. 5—Hydro units, like these umbrella-type machines totalling 75,000 kw, can carry 
overloads safely if careful watch assures insulation temperature limits are not exceeded 


Temperature of the rotor winding 
should be determined by measuring the 
increase in resistance. If possible, the 
“cold” resistance should be obtained at 
the time the test is made. If cold re- 
sistance cannot be measured. it can be 
obtained from the manufacturer's rec- 
ords of shops tests. 

For copper rotor coils, the inferred 
zero resistance at —234.5 C should be 
used in determining winding tempera- 
ture. For windings partly or wholly 
of aluminum, the manufacturer will 
supply a value for inferred zero re- 
sistance for test computations. 


Measuring Fie!d Voltage 


Voltage across collector rings is most 
accurately read copper-leaf 
brushes, but these involve some hazard. 
Carbon brushes. insulated from the 
spring clip as well as from the box. 
may be provided, but should be _ in- 
spected at intervals to insure that the 
surface of the brush has not become 
slazed. a condition which gives higher 
than correct voltage readings. 

Voltmeter leads can be attached di- 
rectly to the current-carrying brushes. 
Tests indicate that the average con- 
tact drop of both polarities in series 
is approximately three volts regardless 
of field current. This value should, of 
course, be subtracted from the voltmeter 
reading before hot resistance and tem- 
perature are calculated. Inaccuracy of 


this method is not great, as the 3-volt 
value should not be off by more than 
one volt in most cases. 

If there is reason to expect the ten- 
perature of any mechanical part will 
become too high, a thermocouple should 
be attached and readings taken dur- 
ing test. Also, the voltage regulator 
should be disconnected and excitation 
current held constant by hand control. 
Rotor-winding temperature varies more 
widely with excitation current than sta- 
tor-winding temperature. Temperature 
runs take 4-5 hours with readings at 
15-min. intervals after conditions be- 
come stabilized within the machine. 

Two curves should be drawn (1) sta 
tor-winding temperature rise agains! 
kva output and (2) rotor-winding ten 
perature rise against kw excitation, 4 
in Fig. 2 and 3. Extrapolation of thes 
curves indicates at what load and e« 
citation predetermined maximum tet 
peratures are reached and whether sta 
tor or rotor winding is the limiting 
factor. 

For class A insulation. standard 
NEMA values should not be exceeded: 
For class B, it is possible to exceed 
standard values by as much as 10 © 
but this should be done only in case 0! 
great necessity and then only if the in- 
sulation is relatively new. Even if ins 
lation is new. the generator winding 
life is definitely shortened by increased 
temperatures, 
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What Shape Conductors 
for Electrical Busbars? 


Busbars are more than conductors to carry current and 
collect dust, emphasizes William Deans, chief engineer, ITE 
Circuit Breaker Co, who describes a wide variety of forms 


and arrangements and compares their current-carrying 


capacity and relative structural economy in use of metal 


P BusBARS PROBABLY LOOK simple to 
those who have never studied their 
design seriously. They, however, are 
quite complicated structures present- 
ing both electrical and mechanical prob- 
lems. with which the operating as well 
as the designing engineer must be 
familiar. Among these, particularly in 
buses for alternating current, and in 
some cases for direct current, is the 
cross-sectional shape of the conductors 
and the method of arranging them so 
as to use the metal in them most 
economically. 

In alternating-current buses we do 
not have a uniform distribution of cur- 
rent over their cross-section, because 
of skin effect. This results from the 
self-inductance being greater at the 


center of a conductor than at its sur- 
face. The magnetic field of each con- 
ductor in a busbar system also reacts 
on the other conductors to cause an 
unequal distribution of current across 
their cross-sections. This is known as 
proximity effect. 

Because of skin and proximity effect 
the size of a conductor for alternating 
current cannot be adequately specified 
by naming a given current density. This 
is also true for direct current, although 
less obvious. The carrying capacity 
of a conductor is determined by its 
ability to dissipate heat developed in 
it as a result of the current conducted. 
For example, on direct current it might 
be assumed that a 4x14-in. copper bar 
would have twice the current-carrying 


insulation-, 
Conductor -.- 


POWER « February, 1943 


Fig. 1—Current distribution in percent of total current in a busbar assembly of ten 
4.x \4-in. bars spaced 4 in. apart. Fig. 2 to 13—Different shapes and arrangements 
of conductors used in electrical busbar structures. Fig. 14—Circular-tube bus with one 
tube within the other. Fig. 15--Two flat bars placed close together with a thin insulat- 
ing strip between them offers a solution to problems found in long welding busbars. 
Fig. 16—Interleaved busbars in which each bar is insulated and arranged to carry a 
different phase current of a 3-phase system. Fig. 17—One form of a 3-phase bus con- 
struction, consisting of two 3-phase buses in parallel, that has its conductors close 
together and gives a compact low-reactance design 
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> capacity of a 4x%4-in. bar; actually jt 
7) has only 145% of the capaciiy of theif] a 
bar with one-half the cross sectional] 
area. This is because the larger 
2 has less than 6% more exposed areal of | 
> to dissipate heat than the smaller bar. the 
The shape and arrangemen! of eacl 
Y in a bus structure also have marked bec 
t effects on their current-carrying capac. une 
M4 ity. A flat bar is the simplest con. F 
rs} ductor for busbars. Being simple andl efic 
readily obtainable makes its use yall 
2 tractive. For direct current, flat barsil whe 
of the same thickness may be assem. ara 
4 bled, with due regard for heat dissi-M que 
£ pation, until the desired crcss-sectionall will 
8 area is obtained. In these structures quit 
the bars are usually arranged side byl cet 
Fig. 18—Comparative current-carrying capacities of several conductor arrangements side, with suitable space between and apal 
all of the same cross-sectional area and weight per lineal foot with the longer cross-sectional dimen-f vert 
sion vertical to permit air flow between wha 
the bars to dissipate the heat. In this holl 
arrangement of bars direct current willl hott 
be distributed equally between them. If 
Alternating Current ong 
For alternating current each barf awa 
of an assembly, consisting of many§ toge 
bars, as described above, does not carry ff dists 
equal currents. A test made on anf cays 
assembly of ten 4x14-in. bars, spaced, 
14 in. apart. Fig. 1, showed a current shoy 
distribution as in the figure and Table satis 
iS) I, below. Taking the total current fowl Her, 
into the assembly as 100%, while thel boll 
two outside bars carried 16 and 23% 
total current respectively, bars 5 and 63M than 
carried only 5 and 6% of the current, 
respectively. If the current were 
equally divided, each bar would cary W 
10%. array 
From this it is evident that thegjand 


center bars take far less than theit 
proportionate share of the current and 
the outside bars take more. This is 
because the skin effect tends to cause 
less current flow on he inside of 4 
conductor than on the outside. Bars 
9 and 10 carry more current than bars 


Table I—Current Distribution 
in Busbars (arranged as in Fig. 1) 


Percent of 
Total Current 


Fig. 19—Busbar arrangement in which each conductor consists of a copper channel 
and three flat bars. The positive and negative buses are quite close together so that 112 
they are subjected to severe forces during short circuits. Some of the heavy Total Percent ........--- : 
bracing can be seen at A between the two channels — Fr"! 
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jand 2; this is caused by proximity 
fect of the return conductors. The 
otal current adds up to 112% instead 
of 100%, showing that the currents in 
the different bars are out of phase with 
ech other and with the total current, 
hecause the reactances of the bars are 
unequal. 

For alternating current the most 
dficient conductor is one that is essen- 
tially hollow. Following this theory, 
yhen flat bars are used they are usually 
aranged to approximate a hollow con- 
ductor insofar as the number of bars 
vill permit. If two in parallel are re- 
quired to carry the current they are 
st side by side a proper distance 
apart with their longer dimensions 
vertical, Fig. 2. We therefore have 
what might be considered a square 
hollow conductor with the top and 
hottom sides removed. 

lf the current requires three bars, 
their proper arrangement would be 
as in Fig. 3, one bar being farther 
away from two assembled quite closely 
together. Assembling these bars equal 
distances apart would be incorrect be- 
cause the center bar would carry only 
a small part of the total current, as 
shown in Fig. 1. Fig. 7 shows another 
satisfactory arrangement of three bars. 
Here they are arranged in a modified 
hollow square and have been found to 


be a more efficient current carrier 


than Fig. 3. 


Four-Bar Arrangements 


When four bars are required, three 
arrangements are possible. Fig. 4, 5 
aul 6. In Fig. 4 the bars are divided 
into two pairs, each pair spaced rela- 
tively close together and the two pairs 
relatively far apart. Fig. 5 is a hol- 
lw-square arrangement and is an 
theient carrier of current, but is more 
lificult to take taps from and make 
connection to than the other arrange- 
ments. Its horizontal members dissi- 
pate heat much less efficiently than the 
vertical ones, but the skin-effect ratio 
“this arrangement is good. The so- 
called modified hollow-square arrange- 
nent, Fig. 6, is not so good in regard 
skin effect as the hollow square, 
Fig. 5, but because of the vertical ar- 
‘agement of its bars it dissipates heat 

ively. Even though it suffers 
loss of current-carrying capacity be- 
7 of its poorer skin-effect ratio, 
is heat-dissipating qualities are so 
uch better as to give Fig. 6 more 

“ent capacity than Fig. 5. Other 
“angements of four bars have been 


but these shown indicate the 
Principles, 


=] 

> 


Besides 

esides flat bars, structural shapes, 
Ich lec 

48 angles, channels and square 
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Fig. 20—Square tubular busbar supported on four insulators within a heavy metal 
circular support ring and totally inclosed within a circular sheet metal casing 


Fig. 21—Looking down on a 10,000-amp direct-current aluminum bus, each of its 
two conductors consisting of a channel and four flat bars. The two busbars are 
supported in a structural-steel frame on insulators, as at A 
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tubes, as well as circular tubes, are 
used. Each has merits of its own. The 
skin effect of the tube, Fig. 8, is low 
and because each of the other three 
arrangements are similar to a tube, 
the skin-effect ratios of all fall within 
a narrow range. 

In Fig. 9, a pair of angles are posi- 
tioned to form roughly a hollow square. 
The skin effect ratio of this combination 
approximates that of a tube. But, 
the angles are separated to allow some 
ventilation of their inside surfaces and 
for this reason have a higher current- 
carrying capacity than a circular tube. 
This also applies to a pair of channels, 
Fig. 10. A square tube, Fig. 11, be- 
cause of lack of ventilation, is com- 
parable only to a circular one in cur- 
rent-carrying capacity. Square tubes 
are available with holes in their top 
and bottom sides for inside ventilation. 
and weight for weight their current- 
carrying capacity equals that of a pair 
of channels. 

Fig. 18 shows the comparative cur- 
rent-carrying capacity of several con- 
ductor arrangements all of the same 
cross-sectional area and weight per 
lineal foot. Their current-carrying ca- 
pacities vary from 100% for four bars 
arranged in close formation, through 
157% for the modified hollow square to 
171% for two angles. Circular tubes, 
square tubes and pairs of channels pre- 
sent little difficulty in taking off taps 
from them and making connections, 
but they are more difficult to make 
on assemblies of flat bars. 


Direct-Current Applications 


For direct-current applications we do 
not have to be concerned about skin 
effect ordinarily and about proximity 
effect only during periods of short cir- 
cuits or switching. Therefore, because 
of the greater ease of making taps and 
connections to them, two channels ar- 
ranged back to back, Fig. 12, are 
frequently used for direct-current bus- 
bars. Combinations of flat bars and 
channels, Fig. 13, are also used where 
more capacity is needed than can be 
obtained with a pair of channels. 

As long as the direct-current load 
remains constant, each conductor in 
the busbars will take its share of the 
total current. During the time that a 
fault current increases to its final value, 
however, proximity effect forces most 
of the current into the conductors near- 
est each other; that is, into the two 
inside channels, Fig. 12 and 13. A 
channel has a much higher section 
modulus that a flat bar, therefore even 
if the current is forced into it by prox- 
imity effect to produce higher mechani- 
cal forces, a reasonable spacing of bus- 
bar supports can be used. 
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The interleaved bus, Fig. 16, consists 
of a number of flat bars arranged quite 
closely together. Each bar is insu- 
lated and arranged to carry a different- 
phase current of a 3-phase system. This 
arrangement makes one of the most 
efficient current-carrying buses, per- 
forming on 60-cycle alternating current 
almost the same as on direct current. 

For welding circuits and long heavily 
loaded buses voltage drop should be 
kept to a minimum. This can be done 
with a so-called “concentric bus.” con- 
sisting of two circular tubes arraneed 
one within the other, Fig. 14. The 
reactance of this combination is low. 
it is self contained with respect to 
forces between conductors, but is diffh- 
cult to take taps from and make con- 
nections between sections. 


Two flat bars placed close together 
with a thin insulating strip (sometimes 
only Y¥g in. thick) between them, Fis. 
15 offer another solution to the prob. 
lem. Such a construction would pe 
used conveniently and efficiently for 
long welding buses, as it is conyenien, 
to take taps from. 

Fig. 17 shows one form of a 3-phase 
bus construction that has the eo. 
ductors close together and that gives 
a compact low-reactance design. This 
construction consists of two 
buses in parallel with the paralleling 
connections made at equal distance: 
along the length of the bus. Taking 
off taps from such a bus is a hit incon. 
venient, but has been solved practically 
and this construction is used quite 
generally in industrial plants. 


Fig. 22—A square tubular busbar, ventilated through holes in its bottom and top 
sides and supported on heavy insulators. Taps are taken off by using flat plates 


Fig. 23—A 2500-amp 500-volt 3-phase bus, consisting of twelve insulated 
four for each phase, interleaved alternately A, B and C as in Fig. 16 


flat bars 
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More Storage Capacity 
Reduces Compressor Load 


= RANG) 
YPE 10 


Fi 
' 2—More receivers permit operation at three-quarters rather 
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than full load 


Excessive pipeline pressure 
drop lowers pneumatic tool 
efficiency and increases com- 
pressor operating costs. G C 
Tucker, Valz Granite Co, in a 
prize-winning paper,” tells 
how he reduced power costs 
by installing air receivers at 


tool supply centers 


> COMPRESSED-AIR REQUIREMENTS in the 
granite industry vary considerably dur- 
ing a day’s operation. Quarry and 
plant, while going full blast some part 
of the time, may operate quite often at 
reduced output. Storage capacity lo- 
cated at the compressor, while adequate 
for minimum requirements, does not 
prevent excessive pressure drop in long 
lines during peak production. Deter- 
mining whether or not additional re- 
ceivers are necessary and the point at 
which they will serve their purpose best 
presents a problem faced by all oper- 
ators of compressed-air equipment. 
For the past 15 years I have been 
running numerous tests, under actual 
working conditions, to determine the 
correct ratio between storage capacity 
and air delivered by the compressor. 
Results show that with the proper ratio 
applied. power costs have been reduced 
as much as 50° and in cases where the 
compressors previously were not able 
to supply the demand for air at the 
tools, the deficiency has been made up. 
On jobs where larger compressors were 
thought to be necessary the proper stor- 
age ratio saved this new expense. 


Value of Storage Ratio 


In the Barre (Vt.) district there are 
about 150 air compressors varying in 
size from 250 to 3000 cfm. While it has 
been impossible to check more than a 
small number, in every case where the 
proper storage ratio has been connected 
the compressors have shown a marked 
increase in efficiency. 

For a comparison consider the years 
1934 tnrough 1938. The average 
monthly compressor-motor meter read- 
ing was 16,233 kwhr for the 5-year pe- 
riod. At that time we had a fair stor- 
age ratio and operated the following 
pneumatic tools: 


* Submitted in the “Compressed Air In 
Industry” contest sponsored by the Com- 
pressed Air Institute. 
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Fig. 1—This 2-stage compressor supplies the air requirements of the quarry system g 
t plates = a iy - 
£ 


Unit capacity Total capacity 


No. Size cfm cfm 
3 Vain. 30 90 
2 23% in. 55 110 
4 2% in. 85 340 

30 lin. 8 240 
1 Sand Blast 115 115 
1 Sand Blast 17 17 


912 


Our compressor is an Ingersoll-Rand 
2-stage double-acting Imperial Type 
XRE 18x11x14-in. 257-rpm, 1058-cfm 
piston displacement, 880-cfm (actual 
air delivered at 100 psi) unit driven 
by a 175-hp synchronous motor. 

The following power rate shows how 
the bills are figured; our average 
monthly demand for the 5-year period 
amounted to 122 kw. 


122 kw at $1.10 = $134.20 
5000 kwhr at 02 = 100.00 
7200 kwhr at 01% = = 108.00 
4033 kwhr at = 36.29 


$378.49 
Less 5 and 5% = $341.58 average 
monthly bill or an average cost of 
$.02115 per kwhr during the test period. 


Special Meter Records 


The above readings are taken from 
the check meter on the compressor only 
and do not include the rest of the plant. 
All of our power is metered at 2300 
volts on one meter at the entrance. The 
average cost per kwhr for the entire 
plant is less. 

In December, 1938. we installed a 
new UCB 5 clearance regulator with 
H-balance clearance valves on the com- 
pressor. The machine ran so much bet- 
ter and smoother that I decided to run 
a new test. With the cooperation of the 
local power company we installed a 
new General Electric Type DGI meter 
on the compressor. A Brown Type 221- 
xx500 single-pen mechanically operated 
air-flow meter and a recording pressure 
gage were installed in the line. This 
flowmeter recorded every fluctuation in 
the air, showing that the demand varied 
from 200 to 640 cfm. The average for 
the six months of the test was 371 cfm. 

Stop cocks inserted in the lines run- 
ning from the regulator to the clear- 
ance valves enabled us to cut out any 
pair of valves. I tried running the unit 
on % load but found there would be 
short periods when the pressure 
dropped below 100 psi. On 34 load the 
pressure held steady at 100 psi. 

Increasing the storage ratio enabled 
the unit to carry the load with the 
regulator cut off at % stage. Since that 
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Fig. 4—-Flow conditions after making the final installation of air-receiver capacity 


time we have added more tools and are 
now running on 14-34 load. The full- 
load stage is cut out completely, giving 
that much additional spare capacity. 


Real Power Saving 


For 1939-40-41 average monthly 
compressor-motor meter reading was 


14,626 kwhr with a demand of 96 kw. 


96 kw at $1.10 = $105.60 
5000 kwhr at = 100.00 
4600 kwhr at 01% =~ 69.00 
5026. kwhr at = 45.23 

$319.83 
Less 5“and 5% = $288.63 average 


monthly power bill. Average cost per 
kwhr $.019734 or a saving of $52.95 per 
month on the power cost alone. 

While no records were kept of power 
and air consumed previous to 1934, I 
know that the savings over the old 1926 
method have increased many times. 

Up to 1934 I put storage tanks where 
I thought they were needed: from 1934 
to 1938 I checked the demand for air 


at the tools and found that pressure 
drop, caused by friction in the lines, 
could be overcome by increasing the 
air storage. The tests made from 1939 
to 1941 supplied definite information 
on reducing pipeline pressure drop and 
increasing compressor efficiency. It is 
possible to use smaller compressors 0 
keep the large ones running on the 
lower stages. I have found that a ratio 
of 5 cu ft storage to each cu ft of aif 
delivered gives the best results. The 
tanks should be placed at points of 
greatest demand. 

The flowmeter chart dated 10-133) 
shows conditions before adding the las 
storage capacity, and the other, dated 
11-10-39, illustrates the improvements 
gained after completing the installation 
of all receivers. 

Installing additional storage as 
serve capacity would supply abnormal 
demands in plants working on defen: 
orders where more air is needed a0 
compressors are not available. Our & 
perience indicates that this procedure 
also makes a saving in the power bil 
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Man has been a prodigious inventor and ‘user of pumps. 
\aybe that is because the Creator equipped him with a most 
musual pump, his heart. This pump during a Biblical 
three-score-and-ten life operates nearly three billion times 
and circulates over ninety million gallons of blood. 

Even though man has not built pumps that match his heart 
in reliability he has probably used them more than any other 
device to increase the efficiency of his efforts and add to his 
omforts. To do this tremendous pumping job he has 
employed practically every kind of mechanism, including 
slungers, pistons, diaphragms, wobble plates, propellers. 
upellers, gears, screws, cams, eccentrics, and universal 
ints, 

These pumps range from flea-power size to those requiring 
tiousands of horsepower to drive them. Pressures range 
‘om a fraction to 10,000 psi or more. They handle prac- 


tically everything that can be made to flow from the most 
volatile liquids, such as ether, to thick muds, sludges, cor- 
rosive acids and alkalines, molten lead and liquids at tem- 
peratures of 1000 F or higher. To meet these requirements 
pumps are built of gold, bronze, monel, lead, cast iron, alloy 
steels, rubber, stoneware, glass, enamel and many. other 
materials. 

Because of the importance-of pumps in practically every 
industry devoted to the war effort Power here presents a 
special section (No. 42) on their maintenance. To cover all 
aspects of this subject in the almost countless services for 
which pumps are used would require a large volume. By 
sticking to those features applicable to pumps under most 
conditions, we have been able to cover their maintenance in 
16 pages and in addition include material on pump selection 
and installation, of prime importance to good operation. 


Selection and Installation 


[MOUBLE-FREE PUMP PERFORMANCE. be- 
‘ns with proper selection and correct 
istallation. If a pump does not have 
‘rect characteristics, is not built of 

right materials or is 


imum 
have been 
poorly in- 
“alled, operation will be unsatisfac- 


pumps, based on pressure and capacity, 
as suggested by one manufacturer. Min- 
pressure and capacity values 
set at 10 but this is not 
necessarily ihe lower limit. Neither do 
the curves represent the maximum up- 


seem to be in competition. However, 
each has distinctive characteristics 
which make it suited to particular serv- 
ices and kinds of fluids. 

Centrifugal pumps deliver a given 
volume at a given head. If head changes, 


. No amount of maintenance can 
uipensate for selection’ and installa- 
‘mistakes; faulty selection and in- 
“allation lie at the root of more pump 
uibles than all other causes combined. 
Fig. 1 shows fields of application for 
‘rocating, rotary and centrifugal 


per limits for which these types may 
be built. The curves do, however, give 
a general picture of the fields in which 
the three types have been applied. 
For capacities below 3000 gpm and 
pressures up to 300 psi the three kinds 
of pumps overlap as to application and 
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rate of discharge also changes. For 
example, in Fig. 2, the pump is good 
for 250 gpm at 60-ft total dynamic 
head. If the head calculation proves 
to be in error and becomes 70 ft instead 
of 60, the pump will deliver only 210 
gpm in actual operation. If this is not 


at 
} 
| 
norma: 
defense 
ed and 
Our ex 
pcedure 


enough, and the pump is driven by a 
constant-speed motor, either the impel- 
ler must be changed or a new pump 
installed. 

In general, rotary and reciprocating 
pumps can operate against higher suc- 
tion heads than centrifugal pumps, al- 
though the latter have given satisfac- 
tory performance with suction lifts up 
to nearly 30 ft. Today we know that 
even the generally accepted limit of 15 
ft suction lift for centrifugal pumps 
may not prove safe in all cases, because 
it depends on the pump’s specific speed. 


SPECIFIC-SPEED LIMITS 


According to curves published by the 
Hydraulic Institute, centrifugal pumps 
designed for specific speeds above 6000 
should not operate with a suction lift. 
Such pumps should always be located 
below suction-well surface at a depth 
depending on the specific speed. Spe- 
cific speed takes into account pump ca- 
pacity, head and speed, all of which 
are limiting factors on the suction lift 
against which the pump can operate. 

Excessive suction lift on a centrifugal 
pump may cause noisy operation, cavi- 
tation that produces serious impeller 
erosion, and decrease in pump capacity 
and efficiency. Fig. 3 shows efficiency 
and head-capacity curves obtained from 
a small centrifugal pump in a labora- 
tory test. When total dynamic suction 
lift amounted to 15 ft the pump devel- 
oped 65 ft head and discharged 11 cfs 
(82.5 gpm) at an efficiency of 88%. 
Increasing suction head to 22 ft and 
retaining total dynamic head at 65 ft 
cut pump capacity to 10.25 cfs (77 
gpm), a decrease of 6.5%. The effi- 
ciency dropped to 83%. 

When the suction of a centrifugal 
pump operates under a vacuum, as 
when handling condensate from a con- 
denser, its capacity varies widely with 
the amount of submergence, that is, on 
the suction head maintained on the 
pump intake, Fig. 4. With a 48-in. sub- 
mergence in a 28.8-in. vacuum, this 
pump discharges 100 gpm against a 
total head of 57 ft. If the submergence 
drops to 24 in., pump capacity decreases 
to 47 gpm at free discharge, less than 
50% of the capacity at 48-in. submerg- 
ence and 57-ft head. 

Amount of submergence exerts prac- 
tically ne effect on pump performance 
until a critical head-capacity point is 
reached at which the pump breaks 
down. For example, with 24-in. sub- 
mergence, pump operation remains nor- 
mal up to 40 gpm and 90 ft head. Effi- 
ciency and therefore power of the pump 
also stay normal. Beyond 40 gpm, head 
and capacity fall off rapidly until at 
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Fig. 1.—Suggested fields of reciprocating, rotary and centrifugal pumps. Fig. 2. 
—Head-capacity and efficiency curves for a centrifugal pump. Fig. 3—Capacity 
and efficiency of a centrifugal pump operating against different suction lifts 


47-ft head capacity ceases to increase 
even at free discharge. 

As shown by the curves, Fig. 5, tem- 
perature of liquid handled exerts a 
marked effect on pump capacity. With 
water at 180 F and zero suction head 
(atmospheric pressure) at the eye of 
the impeller, the pump operates at 
100% capacity, assuming other condi- 
tions in the system correct for the 
pump. lf the water temperature in- 
creases to 200 F at zero suction head, 
pump capacity decreases to 67% of that 
obtained at a temperature of 180 F. 


LIQUID TEMPERATURE 


With water at 210 F, a positive suc- 
tion head of 12 ft must be maintained 
at the impeller eye if the pump is to 
operate at 100% capacity. If a suction 
head of only 6 ft can be obtained, then 
the pump discharge will be about 66% 
of rated cold-water capacity. For 210-F 
water and 6-ft positive suction head, 
select a pump with a cold-water rating 
about 50% greater than the amount of 
210-F water to be handled. 


From the foregoing it is evident that 


Fig, 4 
pump 
adopter 


before selecting a pump the engineer @ Wher 
must know not only the total head but @ piping 
also what the suction conditions are @ ad pre 
going to be, if he wants to avoid trouble. @ especial 
Suction lift or suction head on a pump @ Ways be 
does not mean the vertical distance large th 
between water level in the suction well @ large w 
and the centerline of the pump. It is  tuced o 
this distance plus or minus the head J too ; 
losses in the suction pipe and fittings. and ma 
Where the suction-well level may @ om th 
vary, then the minimum level must be ' 
used in calculating the suction head 2 
or suction lift on the pump. If the static 
suction lift is taken as 12 ft and after JJ Run | 
the pump goes into service the suction Mble to 
well level drops 3 ft, making the state H*ranger 
suction lift 15 ft, trouble may follow. M*mplify 
Whenever possible locate the pum) @™ow on 
far enough below liquid level in the f§planned 


suction well to insure a positive hea’ ##)umps 
on its suction. Where this is not possibl forms in 
place the pump as near the supply 2° 20d sur 
installation conditions will perm! agai 
Many centrifugal-pump troubles © 2 ft, of 
be avoided by keeping the suction lit Fiz. 6, 4 
at a minimum. Before installing 
pump read carefully the instruction: ca 
furnished by the manufacturers. 
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Head and So Eff 


When installing a pump never use 
piping smaller than the pump nozzles 
and preferably one or two sizes larger, 
especially on the suction side. It is al- 
ways better to have the pipe a size too 
large than too small. Pipe one size too 


neer 
but 

are 
ible. 
ump 
ance 
well 


large will always pay dividends in re- 
It is duced operating cost, whereas pipe that 
head too small increases operating costs 
ings. and may cause unsatisfactory service 
may the pump. 


st be 
head RUN PIPE DIRECT _ 
static 


after Run the piping as directly as pos- 
ction ble to the pump. Proper attention to 
stati Mangement of the pump may help 
ollow “implify the piping layout. Fig. 6 and 7 
pump fg stow one example of this. As originally 
n the several conventional- design 
heat jumps were to be installed on_plat- 
ssible rms in wells about 10 ft below the 
oly 4nd surface. The pumps were to oper- 
ermil M** against a total dynamic head of 
3 cal * ft, of which 10 ft was suction lift, 
m lift MP2. 6. After consulting the pump man- 


ig the 


jction* 


‘acturer it was decided to build the 
Mp casings with the suction and dis- 
Narge nozzle vertical, Fig. 7. This ar- 
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Fig. 4—Capacity of centrifugal condensate pumps varies with the amount of submergence (suction head) at the 
pump intake. Fig. 5—-Temperature of liquid handled affects centrifugal-pump capacity. Fig. 6 and 7—Proposed and 
adopted pump-and-piping arrangements, respectively, for one installation. 


rangement eliminated two elbows and 
reduced the head more than 3 ft, 
enough io make it possible to drive the 
pumps by 35- instead of 40-hp motors 
and to produce a power saving of 
about 9000 kwhr per year for each 
pump. 

Never permit an upward loop in the 
suction line as it causes an air pocket 
that reduces the capacity of the pump. 
Fig. 9 shows a condition that actually 
existed. The suction line ran from a 
standpipe leading to a tank on the 
roof. A water softener was installed 
and a line from the standpipe connected 
to it for backwashing. It was expected 
that the roof tank would provide sufh- 
cient pressure for backwashing the 
softener. 

When it was found that sufficient 
water would not flow a pump was pur- 
chased and installed but did not in- 
crease the water flow. The pump com- 
pany’s service engineer followed the 
suction line back from the pump and 
found an upward loop in the pipe that 
formed an air trap. After the loop was 
eliminated the pump came up to rated 
capacity. If a loop must be put into 


Fig. 8—Eccentric reducer at pump suction 


a pipeline make it downward as indi- 
cated by the dotted line, never upward. 

When the suction line is long and the 
suction-well level below the centerline 
of the pump, have the line slope up to 
the pump, as shown in full lines, Fig. 
10. If the pipe slopes downward, as 
indicated by dotted lines, an air pocket 
forms in the high spot and reduces the 
capacity of the pump or causes it to 
lose its prime. 


PROVIDE \ FOOT VALVE 


When a pump operates under a suc- 
tion lift, provide a foot-valve on the 
intake end of the suction line. This 
valve, if it is tight, keeps the pump 
primed after this is once done, and also 
permits priming the pump by filling the 
suction line and pump casing with water 
from a source above the pump. A pump 
operating under a suction lift without 
a foot valve can be primed only by 
evacuating the air from the suction line 
and pump, with an ejector or vacuum 
pump. In the absence of a foot valve 
install a bell mouth, Fig. 10, on the 
intake end of the suction line to reduce 
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entrance losses. Where a bell entrance 
is not available a pipe reducer can be 
used as a substitute. 

Unless necessary, as when pumps 
operate in parallel, do not use a shut- 
“off valve in the suction line. Never place 
an elbow in a horizontal plane directly 
at the pump suction nozzle, Fig. 11. An 
elbow in this position causes unequal 
thrust and hydraulic losses that result 
from the liquid tending to crowd to the 
outer radius of the elbow. This action 
tends to fill one side of the suction 
chamber and impeller eye more than 
the other. Even in a single-suction pump 
the elbow tends to produce eddies in 
the eye of the impeller. 


PIPE AND FITTINGS 


Between the elbow and suction noz- 
zle connect a piece of straight pipe two 
to seven pipe-diameters long, Fig. 12. It 
is permissible to use a reducer between 
the long radius elbow and the pump 
nozzle provided the reducer is at least 
two pipe-diameters long. Use eccentric 
reducers, installed as in Fig. 8, 13 and 
14, not a concentric reducer, Fig. 15. 
As indicated, air pockets tend to form 
and may be carried into the pump to 
cause reduction in capacity or loss of 
prime. 


In cases where the suction is a branch 
from the side of a header, make the 
connection the same size as the header 
and then use an eccentric reducer as 
in Fig. 13. Do not make the connection 
the same size as the pump nozzle, Fig. 
16, because an air pocket tends to form 
in the header. 

Where the suction line comes up ver- 
tically to the pump a long-radius elbow 
is permissible at the pump suction noz- 
zle, Fig. 17 and 19, but is not recom- 
mended. Avoid abrupt or sudden 
changes in pipeline sizes, as they tend 
to produce eddies and air pockets, Fig. 
16 and 18. If it is necessary to change 
the pipe size use tapered increasers or 
reducers instead of flanges. 

On the discharge side of the pump 
concentric reducers or increasers usu- 
ally prove satisfactory. Whenever pos- 
sible install the suction reducer and 
discharge increaser directly on the 
pump nozzles. These locations help to 
reduce conversion losses that might be 
caused by valves or elbows directly at 
the pump suction. 

Select pipe and fittings that will keep 
the losses to a low value. Install a gate 
and a check valve in the discharge line 
close to the pump, with the check valve 
nearest the pump, Fig. 19. The check 
valve protects the pump against exces- 
sive surge pressures if a foot valve is 
used on the suction line. The check 
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Fig. 9—Upward loop in pipe forms air trap, reducing pump capacity. Fig. 10— 
Slope suction pipe up to pump. Fig. 11—Never place an elbow in a horizontal 
Fig. 12—Between elbow and suction 
nozzle connect a piece of straight pipe two to seven pipe-diameters long. Fig. 
13 and 14—Correct ways to install eccentric reducers in suction connections 


plane directly at pump suction nozzle. 


valve also prevents reverse rotation of 
the pump if the motive power fails when 
the suction line does not have a foot 
valve. 

Misalignment of the pump with its 
driving unit, a common cause of many 
centrifugal-pump troubles, leads to 
rapid wear of flexible couplings, failure 
of bearings, broken shafts and other 
difficulties. Every pump is properly 
aligned with its driver on a substantial 
hbedplate by the manufacturer before 
shipment. It is commercially impossible 
to supply pump bedplates that cannot 
he sprung out of alignment on an un- 
even foundation. 

Carefuily level the pump bedplate in 
all directions on the foundation, using 
metal wedges. Provide about %4 in. 
space between the foundation and bed- 
plate. When the bedplate has been 
properly leveled, grout it to the founda- 
tion and do not tighten the foundation 
bolts until the grout has thoroughly set. 
After tightening the foundation bolts, 
check alignment of the pump with its 
driver at the coupling, with bolts or 
pins removed. A straight-edge across the 
coupling must rest evenly on both rims 


all around the coupling and its two 


faces must be exactly parallel with af many 
space of at least 14 in. between them. of tro 
Fig. 22. Figs. 20 and 21 show axial andi it jg 
angular misalignment, respectively. proce 
Correct any misalignment by placing their 
shims under the pump or motor. Dof§ shows 
not insert the coupling pins until cle 
curate alignment has been established inclug 


Never force piping into position. b 
taking up suction- or discharge 
flange bolts. Such strains cause ml» 
alignment, noisy operation. short pack 
ing life and other troubles. Provid 
proper support for the piping to kee 


its weight off the pump. When pip q™perat 
lines are long. especially those 
dling hot liquids, provide for expansi"Jowey 


lect 
em 


and contraction ef the pipeline to pl 
vent severe strain being put on te 


pump that may distort its casing. Fai] 
pe Cal 
PRIME PUMP PROPERLY ing th 


Do not start a centrifugal pump “"Fipne a 
til it has been properly primed. 23""HMigh ¢ 
factory priming requires that all air MMRop of 


removed from both suction line hy 
pump and that they be completely 1!" 
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CENTRIFUGAL PUMPS OPERATE under 
many conditions, with the possibilities 
of trouble correspondingly large. Thus, 
it is dificult to prescribe a definite 
wocedure for locating and correcting 
heir troubles. However, experience 
‘iows that these troubles usually can 
classified into a few definite groups, 
ncluding failure to discharge, low ca- 
jacity, excessive capacity, stoppage of 
lischarge, noisy operation, seizure of 
impeller sealing rings, and excessive 
kakage through packing. 

Except for mechanical troubles, nine 
‘mes out of ten the causes of faulty 
‘yeration will be found on the suction 
“ile of the pump. Most of these can, 
ee be eliminated by intelligent 
“ection and installation of the pump, 
as emphasized in the previous article. 
Failure of the pump to discharge may 
"caused by improper priming. Dur- 
"g the priming operation all air and 
Fs must be removed from the suction 
ne and casing. If air is trapped in a 
igh spot in the suction line or in the 
'p of the pump casing, it will prevent 
“ pump from operating properly. 
‘eis an illustration: A pump like 
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Centrifugal Pumps 


that shown in Fig. 1 was primed from 
the city-water main until water ran out 
of the petcocks located at the top of 
the casing. 

When started, the pump seemed to 
lose its prime and did not operate as 
smoothly as it should. A service engi- 
neer found that the pump was being 
primed by completely opening the valve 
in the priming line and letting the water 
rush into the pump and suction line 
until it came out of the petcocks. Rapid 
filling trapped air that was released in 
the top of the casing after the pump 
was started. This caused a reduction 
in capacity. Allowing the water to run 
slowly eliminated the air and the 
trouble. When this trouble first oc- 
curred it probably could have been 
corrected by opening the petcocks on 
top of the pump to release the air. 


SUCTION-LINE TROUBLE | 


A 1500-gpm fire pump would deliver 
only about 1100 gpm when started, 
after which capacity would gradually 
decrease. This indicated an air leak 
in the suction line, which was about 


with liquid. Never attempt to prime a 
centrifugal pump while it is running. 

Do not set up packing too tight. Un- 
duly tight packing causes rapid wear 
on the shaft sleeve. At startup, back off 
on the stuffing-box gland nuts until free 
leakage occurs. Then draw down on 
the gland nuts until leakage decreases 
to a few drops per minute. Never 
tighten packing to prevent all leakage. 
Slight leakage is required to lubricate 
the packing and prevent shaft-sleeve 
scoring. If stuffing-box drips are ob- 
jectionable place a lantern ring about 
half way into the stuffing-box and con- 
nect it to a grease cup on the outside. 
The packing and shaft sleeve can be 
lubricated with grease. 


Fig. 15 and 16—Air pockets tend to 
form in horizontal concentric reducers 
and in pipe larger than suction con- 
nection. Fig. 17—Long-radius elbow 
is permissible at pump nozzle if suc- 
tion line is vertical. Fig. 18—Avoid 
abrupt changes in pipe size at pump 
suction. Fig. 19—Install a gate and a 
check valve in the discharge, with 
check nearest pump. Fig. 20, 21 and 
22—Couplings misaligned and in line 


200 ft long and installed underground. 
After the line was exposed it was found 
to be perfectly tight, but it had a hump, 
as in Fig. 6, where air could be trapped. 
When this was eliminated the pump 
capacity came up to normal. 

In process industries, air often gets 
into the suction line of pumps because 
the level in the suction well drops too 
low, also, through strainers and in 
other ways. In one case a twin strainer 
in the suction line had to be cleaned 
about every hour. Each time one side 
of the strainer was cleaned the liquid 


was drained from it and when it was . 


closed a strainer full of air remained 
in the suction line. When this strainer 
was switched into service the air was 
carried into the pump and reduced its 
capacity, even though it operated under 
a positive suction head of several feet. 
As the pump had considerable excess 
capacity controlled by a valve in the 
discharge it was decided to recirculate 
some of the discharge back into the 
eye of the pump, in much the same 
manner as in a self-priming pump. To 
do this the sealing ring around the eye 
of the impeller, Fig. 4, was removed 


(97) 85 


, 10— 
4 
pump 
ed. Salls 
all air 
Jine 
stely fil 


and the impeller hub cut back about 
the width of the ring, Fig. 5. The pump 
then operated satisfactorily, ridding 
itself of air from the strainer. 

In another case, a pump took its 
suction from an elevated process-liquid 
tank. Air entered the pump at times 
when the level in the tank dropped too 
low. This pump discharged vertically, 
Fig. 2, and air collected in the casing 
as shown. In this position the air 
pocket is at the beginning of flow from 
the volute and air cannot be picked up 
readily from the liquid. This trouble 
was corrected by turning the pump 
casing through 90 deg to give a hori- 
zontal discharge, Fig. 3. With the 
casing in this position, any air rising 
to its top is caught in the stream of 
liquid and carried out of the pump and 
through the discharge pipe. 


AIR LEAKOFF VALVE 


If trouble is experienced with air and 
gas collecting in the top of a pump 
casing, run a %-in. line, with a valve, 
from the highest point on the pump 
casing to a sump, Fig. 7. Operate with 
the. valve cracked at all times. The 
minimum amount of leakoff to keep the 
pump free of air and gas can be deter- 
mined by trial. This arrangement has 
proved satisfactory in several installa- 
tions. 

When a pump operates with a suc- 
tion lift, air leaking into the pump 
through the packing becomes a com- 
mon cause of reduced capacity or loss 
of prime. If the packing does not have a 
lantern ring. and air leakage cannot be 
prevented without making the packing 
too tight on the shaft, about the only 
remedy lies in installing a lantern ring. 
In some cases a grease cup substitutes 
for the pressure fluid connection to the 
lantern ring. The lantern ring is kept 
filled with grease, which works out 
between the shaft and packing to form 
an airtight seal. Air may also leak 
between the shaft and its sleeve into 
the pump. 

Take care to get the lantern ring 
properly located. Normally the ring 
takes the space of about two rings of 
packing. When it is properly placed 
and pushed against the packing in the 
stuffing-box bottom. the ring centerline 
should extend beyond the center of the 
pressure connection, Fig. 8. When the 
packing is fully compressed the center- 
line of the ring will be behind that of 
the pressure connection, Fig. 9. It is 
not uncommon to find the lantern ring 
behind the pressure connection in the 
stuffing box or to find that it was effec- 
tive at first, but as the packing com- 
pressed the lantern ring moved away 
from the pressure connection. These 
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conditions always result in air leakage 
inwards and reduction in capacity. 
Make sure that the suction line is 
airtight if it is under a negative pres- 
sure, as this is another common trouble 
source, particularly on long lines. If 
there are valves in the suction line, as 
when the suction comes from two or 
more tanks or when pumps operate in 
parallel, be sure that the packing 
around the valve stems stays airtight. 


If screens are placed around the 
intake of the suction pipe they may clog 
and if not clean will cause a drop in 
pump capacity. In one plant where they 
had trouble keeping the suction-pipe 
screen clean they built and installed 
on the intake of the suction pipe a 
water-cleaned screen like that in Fig. 
10. The strainer top and bottom are 
made of steel plate with holes for the 
4-in. suction and 2-in. backwash pipe 
in the top plate. All four vertical sides 
of the strainer are inclosed in 18-mesh 
galvanized screen. A vacuum gage on 
the suction line at the pump shows if 


flow is restricted through the screen, 
When the gage reading begins to jp. 
crease the operator shuts down the 
pump and opens the backwash line fo; 
one or two minutes to clean the screens, 

In another plant, water flowed into 
a well from which it was pumped, 
Originally the water passed through q 
single screen and when this screen was 
removed for cleaning, leaves and small 
fish got into the suction well. This 
difficulty was overcome by using two 
screens; when one had to be cleane! 
it was moved back into the intake of the 
well so that the clean one could be put 
in front of it, Fig. 11. In this way the 
chamber in front of the suction pipe 
always has a screen. 

When suction is taken from a source 
where the liquid level may vary, the 
suction-pipe intake may get so near the 
surface that vortex swirls will he 
created, Fig. 12. These swirls, if violent 
enough, will draw air into the pump, 
reduce its capacity and may cause it to 
lose its prime. Vortices are more likely 
to occur with a plain pipe intake than 
with a bell-shaped entrance and form 
more readily at high than at low veloci- 


Fig. 1—Priming this pump too rapidly caused trouble. Fig. 2 and 3—Chang. 
ing this pump from vertical to horizontal discharge stopped priming trouble. 
Fig. 4 and 5—Removing seal ring and cutting back impeller eye kept this 
pump primed. Fig. 6—A hump in the suction line formed an air pocket that 
reduced pump capacity. Fig. 7—Air bleed line from volute keeps pump 
primed. Fig. 8 and 9—Lantern-ring position before and after compressing packing 
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ties. The end of the suction pipe should 
be at least 3 ft below the level of the 
suction well. Where a pump may have 
to operate with low submergence of 
the suction-pipe intake, use a_bell- 
shaped entrance. Vortices can also be 
prevented by floating wooden boards 
on the water surface. 


INSTALL PRIMING TANK 


If the suction lift is too high on a 
pump the things that can be done to 
correct it include installing larger pipe. 
running the pipe as directly as 
possible. installing a priming tank, 
or moving the pump closer to the 
suction well. Fig. 13 shows one 
method of applying a priming tank. 
which in one installation was 3 ft in 
diameter and 4 ft high. A float-operated 
switch controls operation of the vacuum 
pump that evacuates the tank and keeps 
the pump primed. This float switch is 
located so that it stops the vacuum 
pump when there is about 3 ft of water 
in the tank and starts it again when the 
water level drops about 1 ft. Any air 
trapped in the top of its volute when the 


centrifugal pump first starts is released 
through the petcocks, after which the 
pump remains primed. 

Other causes of a pump losing its 
prime when handling cold water in- 
clude increased temperature of liquid 
in the pump if the discharge is throttled 
to a small part of normal and presence 
of impurities with a flash point below 
that of water. These impurities are re- 
leased under the low suction pressure 
existing at the impeller eye. While a 
centrifugal pump may handle consid- 
erable air or gas when operating at full 
capacity, air and gas accumulate in the 
eye of the impeller or in the high part 
of the volute and eventually cause loss 
of prime at reduced flow. 

If there is danger of a pump losing 
its prime and operating that way, install 
automatic priming equipment. A cen- 
trifugal pump operating dry will seize 
its sealing rings, burn the packing and 
score the shaft sleeve. Automatic prim- 
ing devices may be built into the pump, 
in which case it is a self-priming type. 
or installed separately, Fig. 13. 

If a foot-valve is used be sure it oper- 
ates properly. Trash may prevent the 


Fig. 10—Where trouble was experienced keeping dirt and debris out of the 
suction pipe a water-cleaned strainer did the job. Fig. 11—A double screen 
made it possible to keep this suction well free of dirt. Fig. 12—When the 
suction line intake is too near the liquid level, vortices may form through 
which air enters the pump. Fig. 13—When it is difficult to keep a pump 
primed a priming tank may solve the problem 
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valve from opening and closing cor- 
rectly. Cases are on record in which 
the threaded end of the pipe extended 
far enough into the valve to prevent full 
opening. 

When a pump is properly primed and 
still does not discharge rated capacity 
the suction lift may be enough to re- 
duce the pump’s capacity (See Fig. 3 
and 4, page 82). If a mistake has been 
made and the suction lift is too high 
the total head probably exceeds that 
for which the pump was designed at 
rated capacity. This is a common cause 
of pumps failing to discharge rated 
capacity. Total dynamic head may be 
checked while the pump operates with 
accurate gages connected in the suction 
and discharge lines. If the head exceeds 
that marked on the nameplate of the 
pump, change the pump or its impeller 
for one that meets existing conditions 
unless pressure can be reduced by 
changes in the piping. 

When the head remains within the 
limits of the pump and it discharges at 
less than the normal rate, the impeller 
may be running in the wrong direction. 
The impeller of a centrifugal pump 
must always rotate in the direction of 
the water flowing in the volute, toward 
the discharge nozzle. Reversed rotation 
reduces the head to a small part of that 
obtained with correct rotation, as indi- 
cated by Fig. 14. Head-capacity curve 
A shows pump performance with cor- 
rect impeller rotation and curve B indi- 
cates reverse rotation. If this pump had 
been installed to deliver 60 gpm against 
a 40-ft head, curve A shows that the 
pump would meet these conditions, but 
on reverse-rotation curve B, it would de- 
velop only 35-ft head at shutoff. 

Modern pumps have an arrow cast 
on their casings to indicate correct di- 
rection of rotation, Fig. 16, which leaves 
no valid reason for operating a pump 
in reverse direction. 


REVERSED IMPELLER 


After an impeller has been removed 
for repair or replacement, sometimes it 
is turned around and put on backwards. 
Whereas reverse rotation causes a large 
decrease in head and capacity, Fig. 14, 
reversing the impeller on its shaft 
produces a large decrease in capacity 
only, Fig. 15. For example, with the 
impeller installed properly the pump 
discharges 275 gpm at 120 ft head but 
discharges only about 170 gpm at this 
head with impeller reversed. This may 
be a baffling problem to locate because 
it cannot be found without opening the 
pump. Both these troubles occur fre- 
quently enough to make them among 
the first to check when reduced capacity 
occurs in a new or repaired pump. 
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Fouling of the inside of the suction 
and discharge piping, a drop in suc- 
stion-well level and other changes may 
cause a centrifugal pump.-no longer to 
deliver its rated capacity. If the in- 
creased head is not too great, minor 
changes in the pump or impeller will 
probably permit the unit to meet the 
changed conditions. 

As an example, the full-line curves in 
Fig. 18 show the characteristics of a 
6-in. pump installed to deliver 800 gpm 
at 90 ft head. After the pump was 
installed a vacuum gage on the suction 
and a pressure gage on the discharge 
showed a total head of 95 ft. The head 
curve indicates that the pump delivered 
about 680 gpm only. 

Apparently nothing could be done to 
reduce the head on the pump except 
change the piping to a larger size. How- 
ever, a less expensive way was found, 
namely, to cut back the impeller vanes 
at their discharge ends, as in Fig. 19, 
as manufacturers sometimes do when 
pump tests indicate that it is slightly 
under rated capacity. The solid lines 
show the original outline of the im- 
peller. By chipping and filing back the 
ends of the vanes, as indicated by the 
shaded area, the capacity of the pump 
was increased the desired amount as 
shown by the dotted curve, Fig. 18. 


WORN SEALING RINGS 


Wear between impeller and casing 
sealing rings, such as at A, Fig. 17, 
decreases pump capacity by permitting 
part of the discharge to flow back into 
the suction. Repairing or replacing the 
worn rings is the obvious answer here. 
If the rings wear rapidly because of the 
presence of abrasive solids in the 
liquid, replace the rings with ones made 
of material that has high abrasion re- 
sistance, or face the old rings with such 
material, 

Noisy operation of centrifugal pumps 
is frequently accompanied by vibration. 
The trouble in its milder forms may be 
caused by air in the pump and can be 
relieved by opening the petcocks at the 
top of the casing. When pumps operate 
under heads considerably less than 
those for which they were designed, the 
flow may be so distorted in the pump 
as to cause cavitation. At some points 
in the pump the pressure drops below 
the vapor pressure of the liquid and a 
bubble forms. When the bubble moves 
into a high-pressure zone it suddenly 
collapses and the resulting water ham- 
mer subjects the surface of the impeller 
to a heavy blow. This action may cause 
noise, severe vibration and a wearing 
away of the metal in the region where 
cavitation occurs. Cavitation may also 


88 (100) 


occur in pumps not properly designed 
for the service assigned to them. 

Vibration in a 3600-rpm_boiler-feed 
pump was traced to impeller unbalance 
caused by a bent shaft. The impeller 
was removed and the shaft straightened 
in a lathe. When returned to service 
the unit stil] vibrated badly and when 
it was dismantled again the shaft was 
found bent as before. 

It was at first thought that end clear- 
ance between bearings for shaft expan- 
sion was insufficient. The trouble was 
finally found to be caused by the im- 
peller hub faces not being parallel with 
shaft collars and clamp-nut faces, 
A and B, Fig. 20. Each time the nuts 
were tightened they caused a slight 
bend in the shaft. Machining the faces 
true cured the vibration. 

An 800-psi oil pump started vibrating 
after 13 months of smooth operation. 
This trouble was traced to a worn hy- 
draulic balance disk, shaft bearings and 
the flexible coupling, the latter being 
of laminated-metal disk type. The 
disks had been distorted and took a 
permanent set that made them act as 
springs. This produced rotational pul- 


hy, 


sations in the impeller speed that ma, 
nified rapidly once they were stayto, 
Replacing the worn parts and distortes 
coupling disks restored the pump x 
original smooth operation. 
in another pump of this type for , 
higher pressure was found to |e cayse: 
by lack of proper support of the dj 
charge pipe adjacent to the pump. 


Other causes of vibration’? inclyd 
misalignment of the pump with jt. 
driver. At the high temperatures y 
which boiler-feed and hot-9il pump: 
operate expansion greatly magnifies any 
misalignment that exists when th 
pump and its driver are cold. Check 
final alignment when the pump and it: 
driver are at operating temperature, 

When the impellers are removed from 
the shaft of a multi-stage feed pump 
and are not put back in their original 
order, cavitation and vibration may te. 
sult. Normally the first-stage impeller 
has a larger entrance area to handle 
design capacity without cavitation, |i 
the impellers are switched around, the 
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Fig. 14—Characteristic curves of a centrifugal pump operating in correc 
and in reverse direction of rotation. Fig. 15—Characteristic curves of am '™ 
peller properly installed on its staft and when it is put on reversed. Fig- 16— 
Arrow on pump casing indicates correct direction of impeller rotation. Fig. li— 
Worn sealing rings at A permit excessive leakage from discharge to suct” 
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‘rst-stage impeller because of its 
aller eye, would probably be sub- 
ected to severe cavitation, 

Not infrequently operators experience 
souble keeping the stuffing box prop- 
oly packed. To get the correct pack- 
as for the application consult the pump 
the packing manufacturer, or both 
{ serious trouble arises. Assuming 
that the correct packing is used there 
are several mechanical causes for short 
sacking life or for its failing to remain 
tight. Before packing can be expected 
remain tight conditions in the stuffing 
jox must be right. The best packing 
annot compensate for mechanical de- 
fects in the pump. 


PACKING MAINTENANCE 


The impeller shaft must be smooth 
and run true and the stuffing box must 
be concentric with’the shaft. An out- 
o-balance impeller may cause the shaft 
i run out of true. A shaft may be bent 
or its sleeve may be eccentric. Even 
though the shaft may run true at slow 
speeds it may tremble and whip at 
high speed because of impeller or 


coupling unbalance, or an object may 
be lodged in the impeller. Tests have 
shown that shaft gyration greatly 
shortens packing life. 

Assume that when packing is tight- 
ened it contacts the shaft circumfer- 
ence with equal pressure. As the shaft 
rotates its high side compresses the 
packing on each revolution. At 1800 
rpm the packing is compressed an 
equal number of times per minute with 
the result that the shaft soon batters 
a hole in the packing larger than its 
diameter, and excessive leakage occurs. 
Tightening the packing to reduce the 
leakage gives only temporary relief be- 
cause the shaft gyration soon batters 
excessive clearance between the shaft 
and the packing. 

Probably few engineers appreciate 
the severe treatment that worn bear- 
ings, unbalanced rotors and eccentric 
shaft sleeves impose on packing. Ex- 
perience shows that the pump shaft 
must run true to within 0.002 in. to 
avoid packing troubles. 

Misalignment of the pump with its 
driving unit may also cause packing 
trouble. A loose impeller, or one that 
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Fig, 18—Dotted curve shows changes in pump head and capacity obtained 
tag. back impeller vanes. Fig. 19—Cross-sectioned areas show how the 
* ng discharge ends of the impeller vanes were cut back to increase pump 

pacity in Fig. 18. Fig. 20—Bent impeller shaft resulted from surfaces at 
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eing parallel. Fig. 21—Washout line keeps lantern ring free of dirt 


rubs the diffuser rings in a turbine 
pump, will cause shaft vibration and 
packing trouble. 

When the shaft sleeve section in the 
stuffing box becomes scored it is impos- 
sible to keep the packing tight enough 
to reduce leakage to a_ permissible 
amount, or to get reasonable life from 
the packing. Tightening the packing 
only forces it down on the shaft to be 
cut to peces again in a short time by its 
scored surface. 

Occasionally packing seems to dis- 
appear from the stuffing box. Don’t 
blame the packing before inspecting 
the clearance between the shaft and 
the hole through the bottom of the 
stuffing box. This may have worn so 
large that the packing can gradually 
be pushed into the pump. Clearance 
between the bushing in the bottom of 
the stuffing box and the shaft should be 
only sufficient to make a good running 
fit between the two surfaces. 

Probably more packing has been 
spoiled by tightening the gland fol- 
lower excessively than in any other way. 
If the packing rings are properly in- 
stalled and seated the follower should 
bear evenly on the last ring and be 
parallel and concentric with the shaft. 

When there is a lantern ring in the 
packing, piped to the discharge of the 
pump, make sure that its connections 
are not plugged with dirt. If these con- 
nections are stopped, water cannot get 
to the packing and it probably will 
overheat and permit air leakage into 
the pump. When a pump handles water 
containing considerable sediment and 
a clean source of water is available, 
connect it to the lantern ring to keep 
the sediment away from the packing. 


FLUSH LANTERN RINGS 


In one plant sand from the water in 
the pump lodged in the lantern ring 
and cut the packing and shaft sleeve. 
To correct this, sealing water was taken 
from a clean supply. To dispose of any 
solids that might get into the lantern 
ring, a drain pipe with a valve was con- 
nected into the stuffing box below the 
ring, Fig. 21. Opening the drain valve 
once a week flushed the lantern clean. 
This practice cured the trouble. 

Every pump manufacturer is anxious 
that his equipment give a good account 
of itself. Considerable expense is in- 
curred in dispensing engineering ad- 
vice, instructions, and in many cases, 
supervising installation and _ initial 
operation, Full cooperation between 
manufacturer and consumer will ensure 
maximum satisfaction from the equip- 
ment and remove the cause of a lot of 
trouble for both. 
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Reciprocating Pumps 


SMALL AND MEDIUM-SIZED reciprocating 
pumps may be divided into two general 
classes: direct-acting steam-driven, and 
power (motor) driven. The water ends 
of both include the same designs and 
therefore have the same _ troubles. 
On direct-acting types we also have 
to deal with troubles on the steam end 
and on the power type, the troubles of 
the power unit, usually a motor. The 
latter will not be considered here. 

Many of the causes of trouble with 
centrifugal pumps, outlined on pages 
85 to 89, apply to reciprocating pumps, 
particularly those associated with the 
suction pipe and alignment. 

Reciprocating pumps can _ operate 
against high suction lifts (22 ft or 
more) but when the suction lift exceeds 
15 ft or the suction line is long, install 
a foot valve to avoid having to prime 
the pump at starting. A vacuum cham- 
ber steadies and aids the suction flow 
and is recommended for high suction 
lifts or long suction lines. When pumps 
run at high piston speed a vacuum 
chamber is necessary to keep them from 
pounding. Best effect from a vacuum 
chamber is obtained from mounting it 
on the pump opposite the suction con- 
nection, Fig. 1. It may also be placed 
on the dead end of a tee with good 
results, Fig. 2. On large duplex pumps 
the vacuum chamber may be installed 
on top of the pipe that connects the 
inboard end of the two suction cham- 
bers, Fig. 4. When the vacuum cham- 
ber is placed in a straight pipe as in 
Fig. 3, much of its effect is lost. 


USE AIR CHAMBER 


For smooth operation, air chambers 
are necessary on single-acting and high- 
pressure pumps. These chambers must 
be equipped with a gage glass so that 
height of water may be seen. Frequently 
trouble results when the water absorbs 
the air in the chamber, letting the 
chamber fill with water and destroying 
the cushioning effect of the air. To 
insure that the air chamber will remain 
effective, keep it charged. 

This can be done from a compressed- 
air source, as in Fig. 5. When the at- 
tendant sees the water getting high in 
the air chamber he opens the valve and 
admits compressed air until the cham- 
ber is about 75% filled. When the 
pump does not operate continuously, 
the water may be drained from above 
the discharge valves and the space 
above the valves and in the chamber 
filled with air. 
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A device known as a snifter may be 
used to keep the air chamber charged 
automatically, Fig. 6. This device com- 
prises a length of 2- or 3-in. pipe P con- 
nected to the pump as shown. The top 
of the snifter connects to the base of 
the air chamber and the lower end be- 
tween the suction- and discharge-valve 
decks. Check valves C and C, and globe 
valves V and V, connect in the lines 
between the snifter cylinder and pump. 
Check valve C sets so that air can flow 
into the snifter cylinder and C, permits 
the air to be forced from the snifter 
to the air chamber. 

With the head end of the pump on 
suction, air flows into the snifter 
through check valve C. When this end 
of the pump discharges, air is forced 
from the snifter through check valve 
C, into the air chamber, when the water 
rises in the snifter cylinder. Adjust 
valve V, so that some water remains in 
the snifter cylinder at the end of the 
suction stroke to act as a piston to 
force the air into the air chamber on 
the discharge stroke of the piston. 


Worn or improperly seated valyes 
permit large leakage from the discharge 
to the suction. Pump valves come in q 
wide variety but for cold water usually 
consist of some design of a disk on q 
flat seat. Most of these seats have radial 
arms and in some plants it has been 
found that these arms may prevent 
proper seating of the valves after they 
have worn slightly. Undercutting the 
radial arm of the valve seats, as in Fig. 
7, cures this trouble. 


DEPOSITS ON VALVES 


In applications where water carries 
a lot of solids these may form hard de. 
posits on the valves and valve seats 
and prevent proper seating. In one 
plant where this trouble occurred, the 
operators made a grinding head and 
drove it by an electric drill to condi. 
tion the valve seats in place. The grind- 
ing head consisted of two metal disks 
that could be clamped together by two 
tap bolts, Fig. 9, to hold the grinding 
cloth. A mandrel with a collar on its 


Fig. 1, 2 and 4—Correct ways of connecting vacuum chamber to suction of 
reciprocating pumps. Fig. 3—Incorrect way to connect vacuum chamber on 
suction of reciprocating pump. Fig. 5—Compressed-air connection provide 4 
convenient means of keeping the discharge cushioning chamber charged 
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Fig. 6—Snifter may be used to charge the air chamber automatically. Fig. 7— 
Valve-seat arms undercut to permit proper seating of the valve. Fig. 8—Valve 
vat held in place by tap bolts. Fig. 9—Grinding head cleans valve seats. Fig. 10 
—Worn valve ends permit pressure to equalize on piston and stop pump 


lwer end makes a flexible connection in 
the upper disk, so that any misalign- 
ment of the drill will not throw the 
grinding head out of alignment with 
the valve seat. A pin through the man- 
drel extended into slots in the sides of 
the hole through the disk provides the 
irive connection. A spring over the 
mandrel maintains tension between the 
drill and grinding head. A piece of No. 
0 grinding cloth cut in a circle the size 
of the grinding head completes the job. 
Four tabs left on the cloth 90 deg 
apart fold up over the edges of the 
lower disk and are clamped between 
the two disks to hold the cloth in place. 
In the bottom disk a short round stub 
ils into the center hole of the valve seat 
ind serves to guide the grinding head. 

alve seats may work loose and 
adly wear the threads. If new valve 
“ats are not readily available they may 
% made tight, as in Fig. 8. The valve 
“at is first drilled and tapped for four 
‘iscrews. Then two small holes are 
ed through near the top and bottom 
of the seat threads for the ends of a 
plece of twine. After passing the twine 
through the top hole it is pulled against 
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a knot in its end and wound tightly into 
the threads in the seat. Its free end is 
put through the hole in the bottom of 
the seat and knotted. The seat is then 
screwed down tightly and the setscrews 
tightened to hold it there. 

Worn packing and scored and worn 
cylinder liners permit large leakage by 
the piston, thus reducing pump capac- 
ity. To remedy this renew the liner and 
the packing. If a new liner is not read- 
ily available carefully remove the old 
one and rebore it in a lathe. Liners 
may be rebored in place with a hand 
boring tool. 

On the steam end of direct-acting 
pumps most common troubles are worn 
valves, piston rings, and cylinders, short 
stroking, piston hitting cylinder head, 
pump stopping on dead center. 


STEAM-END MAINTENANCE 


When steam valves wear down in the 
seats, their corners tend to wear round 
so that the valves no longer lap the 
admission ports. Steam then leaks to 
both sides of the piston at the same 
time and equalizes the pressure on it. 


Fig. 10. Renew the valves and remove 
the ridges from the valve seat to cure 
this trouble. The effects of these shoul- 
ders can be eliminated by cutting a 
groove in the seat just beyond the limit 
of valve travel. 


PISTON-RING WEAR 


Lack of lubrication and long service 
also cause the piston rings to wear the 
steam-cylinder walls. If the walls are 
not counterbored at the ends, or if the 
pump operates short stroking for a long 
time, shoulders develop in the cylinder 
at the end of piston travel. These 
shoulders may result in unnecessary 
wear of the rings and their grooves, 
because the rings are continually clos- 
ing and opening when they hit the 
shoulder at the end of piston travel. 
New rings cannot be properly fitted 
without first removing the shoulders. 

If the bushing around the piston rod 
in the stuffing box is worn, then the 
piston rides low in the cylinder except 
at its ends, where it is lifted by the 
shoulders. This action causes the pis- 
ton rod to be higher in the stuffing box 
at the end of the stroke than at the 
center of travel and is a common cause 
of steam blowing through the packing 
at the end of each stroke. Another 
cause of steam blowing through the 
packing is a bent or a worn piston rod. 
To remedy: remove cause of trouble. 

Short-stroking, a common fault with 
direct-acting steam pumps, may result 
from the piston rings striking shoulders 
worn at the end of the cylinder, as 
already mentioned, lack of proper lubri- 
cation on the steam end, excessively 
tight packing on both the steam and 
the water ends of the pump, excessive 
cushioning in the steam cylinder at the 
end of the stroke, excessive discharge 
pressure on the water end, and improp- 
erly adjusted valves. If the water pis- 
tons have compression packing and this 
is compressed into the cylinders too 
tightly it can, when combined with too 
tight packing on the piston rods, in- 
crease load on the pump to a point 
where it will short-stroke. Proper set- 
ting of the valves will depend on their 
type and should be done according to 
the pump manufacturer’s instructions. 

When the piston strikes the cylinder 
head it is generally caused by im- 
proper adjustment of the cushioning 
valve, on pumps equipped with them. 
On pumps that do not have cushioning 
valves, improper steam-valve adjust- 
ment can make the piston strike the 
cylinder head. Adjust the slide-valve 
rod-adjusting nuts until there is just 
enough play for the piston to make 
a full stroke without striking the head. 
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Rotary Pumps 


PRACTICALLY EVERY KIND of mechanism 
has been used for a rotary pump. These 
designs include spur, helical and her- 
ringbone gears; external-internal gears. 
screws, swinging vanes; two-, three- and 
special-lobe or cam arrangements; 
sliding-vanes, cams and pistons, rotary 
pistons, universal joints, rubber tubes 
compressed by rotating cams and other 
designs. Each type probably has faults 
peculiar to its design, but many troubles 
are common to them all. 

A rotary pump, like a reciprocating 
unit, operates with a positive-discharge, 
so that if its discharge is closed exces- 
sive pressure will develop. In the gear 
pump, Fig. 1, the gears operate with 
close clearances in their casing and in 
their mesh at C. Therefore, as the gears 
rotate, liquid trapped between the teeth 
and casing is forced out the discharge. 
In the internal-gear pump, Fig. 2, the 
external gear teeth 7 attach to the 
rotor and the internal gear G rotates 
freely on a fixed trunnion, with the 
crescent C acting as a seal between the 
suction and discharge. 

Fig. 3 shows a sliding-vane pump. 
In this design the radial vanes are free 
to slide in the rotor. In the swinging- 
vane design, Fig. 4, the rotor consists of 
four arms that support swinging vanes. 
Crescent C is solid between intake and 
discharge and, with the rotor arms, 
acts as a seal between the two. In all 
these designs the liquid is trapped 
between the gear teeth or vanes and 
carried around to the discharge. 


WEAR OF ROTATING PARTS 


A large part of what has been said 
about treubles and how to avoid them 
in centrifugal pumps, pages 85 to 89, 
applies with equal force to rotary 
pumps. Other troubles are tabulated in 
the troubleshooter’s guide, page 93. 
Wear of rotating parts and casing in- 
sides constitutes one of the most serious 
troubles with rotary pumps and every- 
thing possible should be done to pre- 
vent it. Slight misalignment of the 
pump with its driver may cause vibra- 
tion and excessive wear. Support suc- 
tion and discharge piping so that it 
does not put a strain on the pump cas- 
ing and cause internal rubbing. Air 
leaks in the suction line or air traps 
reduce rotary-pump capacity just as 
they do in a centrifugal. Solid material 
may go through a centrifugal pump 
without harm, but not in a rotary pump. 
Its suction pipe must have a strainer 
unless the liquid will always be clean. 
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When there is a valve in the dis- 
charge line that might be closed by 
mistake, provide the pump with a pres- 
sure-relief valve and make sure that it 
is set for rated pump pressure or less. 

Check the packing frequently to 
make sure that it performs properly. 
Dry packing, or packing that is too 
tight, scores the shaft as it does in a 
centrifugal pump. In addition, tight 
dry packing uses a lot of power, espe- 
cially in pumps that have four pack- 
ings. When repacking, remove all the 
old packing and clean the stuffing box. 

Rotary pumps normally operate at 
slow speeds and in no case should they 
be run at more than 10% above rated 
speed, and this only when handling 
low-viscosity liquids. As the viscosity 
of liquids increases, pump speed must 
be reduced and horsepower increased. 
For example, taking speed and power 
for pumping water or light oil as 100%, 
then for liquids with a viscosity of from 
2000 to 3000 ssu, the pump speed must 


be decreased to 60% and thie power 
will double. 

If the pump speed is too high the 
liquid cannot flow into the pump as fast 
as it is discharged. A high vacuum 
may develop at the intake, which yilj 
cause the pump to be noisy in its oper 
ation. Noisy operation also results from 
fluid being trapped in the gears of gea: 
pumps, as at D, Fig. 1. When this 
occurs it generally places heavy load 
on the bearings and may overheat them 


NOISY-OPERATION CAUSES 


Other causes of noisy operation jn. 
clude excessive suction head which pre. 
vents sufficient liquid flowing into the 
pump. This may result from the pump 
being located too high above the liquid 
level, combined with the head losses jn 
the suction pipe. It may also result 
from operating the pump at too high a 
speed for the viscosity of the liquid, 
from a clogged strainer or foot valve. 


Fig. 1—Cross-section through simple spur-gear rotary pump. Fig. 2—In this 
internal-gear pump the crescent acts as a seal between suction and discharge: 
Fig. 3—Sliding-vane rotary pump. Fig. 4—In this pump four arms suppor 
swinging vanes that form the pumping elements 
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lp TROUBLE IS EXPERIENCED with any pump, make sure that 
wnditions are such that the pump can discharge if it is in 
good working order. Too frequently pumps have been 
reported out of order only to find the discharge valve closed, 
the diseharge pipe frozen or the water running out of the 
gorage tank through a leak in the distribution system, as 
fast as it is pumped in. Too much emphasis cannot be placed 
upon these three simple things because, strange as it may 
sem, they are frequent causes of supposed pump trouble. 


Centri 


PUMP FAILS TO DISCHARGE 


Pump not properly primed: Reprime the pump, opening 

il vents until steady unbroken stream of water flows out. 
Discharge head too high: Check with conrect-reading 
vacuum and pressure gages connected into the suction and 
discharge line at the pump. Wrong direction of rotation: 
Check arrow on casing. 

Impeller or suction pipe clogged: Examine carefully for 
wlids or other foreign matter. Suction lift too high: When 
handling cold water total lift should not exceed 15 ft, and 
nany case should not exceed 66% of total head. Strainer 
or suction line clogged: Examine strainer and inside of suc- 
tion line. Foot valve stuck: Suction pipe may screw so far 
nto valve as to hold it on its seat. 

Speed too low: Check speed with tachometer or speed 
ounter and compare with speed given on pump nameplate. 
lirpockets in suction line: Line may have an upward loop 
thigh point where air collects. Not enough suction head 
lor hot water or volatile liquids: Water at 212 F requires 
itleast 15 ft suction head at impeller eye. 


m\0T UP TO CAPACITY AND PRESSURE 


Pumps not properly primed: See Pump Fails to Discharge. 
Sufling-box packing worn, pump improperly packed, or 
meking too loose: Repack stuffing box or tighten gland on 
jacking. Caution: Don’t draw packing too tight. Speed too 
bw: See same item above. Discharge head higher than 
that for which the pump was selected: Check head losses 
1 piping system, Suction lift too high. Suction screen 
batly clegged. Foot valve or intake of suction pipe may 
Not have sufficient submergence: Vortices form in the suc- 
‘ Well through which air enters the suction line. 

‘oot valve clogged, not working properly or too small. 
dogs in suction line or in pump casing; air or gas in 
“md: Air leaks through joints or holes in suction line or 
“ough packing around valve stems, or enters suction pipe 
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from suction well because entering water falls into the well 
or flows in too near intake end of suction pipe. 

Impeller clogged or too small in diameter, driven in 
reverse direction, reversed on its shaft. Sealing rings on 
impeller and casing worn: Check clearance and if exces- 
sive, renew rings or build up old ones by welding or metal- 
spray process and machine to correct size. Impeller dam- 
aged. Shaft sleeve worn or loose. Packing worn, not of 
correct grade, improperly installed, or too loose. Sealing- 
water connection to lantern ring stopped. Lantern ring in 
wrong lecation. 

Damaged or defective gasket between top and bottom 
halves of casing on split-case pumps: Renew gasket. Liquid 
vaporizes: If hot or volatile liquids are being pumped there 
may not be sufficient suction head to prevent vaporizing part 
of the liquid. 


PUMPS START AND THEN STOP PUMPING 


Causes practically the same as those for low capacity and 
pressure given under the preceding heading. 


PUMP TAKES TOO MUCH POWER 


Speed too high: Speed of power unit too high. Driving 
unit connected to pump to give too high speed. Head too 
low so that pump delivers too much liquid: Reduce pump 
speed or reduce impeller diameter. Liquid pumped heavier 
than water: Check specific gravity and viscosity of liquid. 
Pump rotating in wrong direction. Impeller and casing 
sealing rings rubbing: Worn or improperly adjusted thrust 
bearing, impeller loose on shaft. Packing in stuffing boxes 
drawn up too tightly. Bent shaft. 


VIBRATION AND NOISY OPERATION 


Misalignment of pump with its driver. Misalignment 
caused by piping expansion strains or by pump expansion: 
Be sure piping and pump are in correct alignment when hot. 
Misalignment caused by wear in pump bearings: Renew 
bearings. Impeller-eye diameter too small for hot or vola- 
tile liquid. Pump casing distorted: Caused by the effects of 
temperature change, unsymmetrical casing design or pipe 
strains. Rotor distorted by high temperature: If possible 
warm pump with the rotor turning slowly. Rotor distorted: 
Face of shaft nut and impeller hub faces not in line. Pump 
or driver rotor out of balance: Uncouple drive and see if 
it runs at full speed without vibration. Then cennect pump 
and check for unbalance vibration again. Impellers may be 
in good dynamic balance, but if they are slightly loose on the 
shaft the key will force them enough to one side to throw the 
rotor out of balance. Pump and its driver bearings worn: 
Check bearings to make sure they are in reasonably good 
condition. 

Piping not properly supported: Support piping so that 
it cannot vibrate and put a strain on the pump. Foundation 
not sufficiently rigid for the pump. Excessive wear of 
hydraulic thrust balancing device: Replace worn parts. 
Wrong impeller assembly: Multi-stage rotor may be incor- 
rectly assembled so that the first-stage impeller with over- 
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size eye for hot liquid is not in the first stage. Internal parts 
rubbing: @heck diaphragms, shaft sleeves, shaft nuts, stuf- 
fing-box bushings, sealing rings and balancing device for 
indications of rubbing. Operating in critical-speed range: 
If speed has been increased, such as with turbine-driven 
pumps, it may have brought rotor shaft into critical-speed 
range, Waterways through pump clogged: Look for scale 
or other solid matter from the piping system. Insufficient 
suction head for temperature of liquid pumped. 

Liquid velocity too high: May be greater than intended 
when pump was designed. Hydraulic balancing device does 
not give perfect axial balance: This overloads thrust bearing 
and causes wear and noisy operation. 

Cavitation: Suction lift too high or improperly designed 
impellers. Bent shaft. Flexible coupling damaged or not 
working properly. Vibration or pulsations in piping system. 


MISCELLANEOUS 


Coupling pins or bushing wear too fast: Pump out of 
alignment with its driver. Coupling not properly lubricated 
or may be overloaded; halves of coupling too close together; 
coupling exposed to abrasive dusts or corrosive atmospheric 
conditions. Bearing runs hot: Worn thrust bearing or auto- 
matic hydraulic thrust-balancing device worn or not working 
properly; bent shaft; too much lubricant in anti-friction 
bearings; insufficient or improper lubricant in sleeve bear- 
ings; cooling water not turned on or its flow greatly 
restricted in water-cooled bearings. 

Motor runs hot: Voltage low. Speed too high because of 
high frequency, if alternating current; or weak field or high 
voltage if direct current. Driving-motor speed too high for 
pump or connected to pump to give too high speed. 

Power required to drive a centrifugal pump varies as the 
cube of its speed, as a result a small increase in speed only is 
needed to overload its driving motor, particularly if the motor 
would be nearly loaded when driving the pumps at normal 
speed. For example, at 110% rated speed a centrifugal pump 
requires 32% more power to drive it than at normal speed, 
which may easily overload its driving motor. 


FAILS TO DISCHARGE 


Many of the items listed under centrifugal pumps apply 
to rotary pumps. Pumps not primed: See that pump casing 
and suction line are filled with liquid. Suction lift too high: 
Total dynamic suction lift should not exceed 25 ft, but should 
be 20 ft or less. Check with a vacuum gage connected near 
the pump suction nozzle. Wrong direction of rotation: Many 
rotary pumps will operate in either direction, but must be 
correctly connected for the direction in which they are driven. 
Clogged suction line or suction strainer. Air pockets in 
suction line due to faulty design or installation. 


NOT UP TO CAPACITY 


Air leaks into suction pipe: End of pipe not submerged 
deeply enough in the liquid, or air leaks through joints in 
suction line or through valve stem packing. Packing around 
drive shaft worn or too loose: If lantern ring is used in pack- 
ing, sealing-fluid passages may be stopped and fluid is not 
getting into lantern ring. End of suction line too close to 
bottom of supply tank. Foot valve too small, stuck or not 
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working properly. Clearance between pump part. may hy 
worn: This permits excessive leakage. If this cannot }, 
remedied by removing a gasket to allow pump heads and 


working parts to seal more closely, then renew pump parts free 
Liquid volatile: Liquid handled vaporizes or breaks in the jj" 
suction line at a certain suction lift. es 
auc 
DISCHARGE BELOW RATED PUMP CAPACITY i 
Air leaks into suction line. Suction well level too loy. sa 
Viscosity of liquid pumped varies. Excessive suction lift, 
Suction head too low: Not enough suction head for hot 0; \01 
volatile liquid. Viscosity of liquid too high: Increase ten. 
perature of liquid, or slow down pump. Pump in poogm ” 
mechanical condition: Overhaul pump and repair or reney bead 
parts where necessary. eatin 
is pr 
PUMP WORKS THEN STOPS PUMPING valve 
Suction line faults or air and gas in the liquid: Many 9 - 
the causes under “Fails to Discharge” apply here. = 
Not Enough Pressure: Normally a rotary pump in good i: 
condition will build up an excessive presure unless equipped ‘ 
with a bypass valve, but because of poor mechanical condi. - 
tion of the pump its clearance may be so badly wor or its * 
packing so defective that the pump can operate against « “a 
closed discharge without opening the bypass. Bypass-valv 
loading set too low. Valve stuck partly open. - 
PUMP TAKES TOO MUCH POWER Ai 
Speed of power unit too high or liquid heavier or mor jj" “ 
viscous than specified for the pump: Reduce speed of pump jj" 
or reduce viscosity of liquid by heating. Obstruction in dis packi 
charge line makes pump operate above rated pressure: 
Check head of pump against what normal head should be." 
Don’t forget to include pipe and fitting friction in the no- gj“ 
mal head, Stuffing-box packings too tight. Shaft bent: tise 
Makes rotating elements bind and wear excessively. Bearing *? 
too tight. Pipe connections distort pump casing: Thigg” 
causes internal rotating parts to bind. Misalignment off"! 
pump and driver. Poor fit of working parts: Makes thengg“™° 
bind and wear excessively. Rotating elements rub casing: og 


Check inside of casing for rubbing and wear. ~~ 


NOISE AND VIBRATION 

Air in liquid pumped. Speed too high, especially when 
handling thick, volatile, or hot liquids. Suction lift to 
high: Prevents pump from filling with liquid. This action 
causes voids in the liquid stream that fill with vapor and ga. 
When these bubbles reach regions of elevated pressure they 
suddenly collapse and deliver a hammer blow to the pump 
rotors. Worn parts: Gears, cams, or other parts badly wom. 


Reciprocating Pumps 


FAILS TO DISCHARGE 


Pump not properly primed: Many of the items under “ 
heading for centrifugal and rotary pumps apply alse 7 
reciprocating pumps. These pumps, however, will dischar 
against excessive heads and in either direction of rots! 
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y he sgction lift too high: Should not exceed 22 ft. Check with 


t be ycuum gages. Suction valves stuck: See that valves work 

and eely and are seating properly. Suction valves completely 
oy yorn away. Valve seats in bad condition. Not enough suc- 
1 the 


ion head for hot water or volatile liquids: Measure the 
yetion head at the pump with a pressure gage and check 
ygainst table of required heads for hot water, Water at 
2 F requires at least a 15-ft suction head at the pump, the 
low. ome as for a centrifugal pump. 

lift, 

ot or yor UP TO CAPACITY 

tem: 
poor 

renew 


Pump not properly primed: Many of the items under this 
yading for centrifugal and rotary pumps apply to recipro- 
ating types. Speed too low: Discharge rate of these pumps 
«practically proportional to speed. Foreign matter prevents 
valves seating properly. Not enough suction head for hot 
vater or volatile liquids. Valves worn or warped: Do not 
vat properly, Valve spring broken. Piston rod or plunger 
packing worn: Permits air leakage into cylinders. 

Piston rods or plungers scored and worn: True-up rods or 
lungers or install new ones and repack. Cylinder liners and 
piston packing worn, permitting leakage around piston: 
sta new liners if available or pull out old ones and rebore. 

\enew packing on piston. 


any ol 
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PUMP POUNDS AND VIBRATES 


Air in liquid: Liquid level low in suction well, turbulence 
in suction well, inflow in suction well too close to suction 
pipe, inflow falls into suction well, leaky suction line, leaky 


more 


pump 
Aa ry yacking around valves in suction line or leaky packing around 
-ssure:ag ston rods or plungers. Suction lift too high: Should not 


ald ceed 22 ft, Excessive speed: May cause the suction pres- 
he nor ue to go very low on the suction stroke and high on the 
bent: discharge stroke. Reduce speed. 
Searing SPeed too high for viscous liquids: Reduce pump speed 
This” viscosity of liquid. Plungers too heavy for speed of 
ent off ™™p: Requires a vacuum chamber or a priming tank on 
os then “ction line or air chamber on discharge pipe. Vacuum 
casing: 4g mber filled with air or air chamber or discharge filled 
vith water. See Fig. 2 and 3, page 90. Excessive head. Worn 
sears. Loose crank-pin. Loose crosshead pins. Loose cross- 
head. Loose bearings and worn bearings. 
TAKES TOO MUCH POWER 
s actiong™ Speed too high: See rotary pumps. Low voltage on motor 
and gas. tive. Head higher than rating on pump: Check head with 
ure thergm™2es equipped with snubbers to make them practically dead 
e pump vat, Liquid heavier than anticipated: Check viscosity and 
ly wom Pecific gravity. Viscosity of the liquid can probably be 
itduced by heating. Packing too tight. 


- the items: “Pump Fails to Discharge” and “Not Up 
“apacity,” see power-driven pumps. Direct-acting steam 
“™ps cannot be overloaded like power-driven designs, 
“cause the maximum pressure that they can develop in the 
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water end depends upon the maximum available steam pres- 
sure in the steam cylinder. If the head is excessive on the 
water end or the packing on the piston rods or plungers is 
too tight, or excessive friction develops in other parts of the 
pump, it will stop. 

Faults on the water ends of these pumps and the remedies 


are practically the same as for power-driven pumps as out- 
lined above. 


SHORT-STROKING: 


Not properly lubricated. Piston rings strike shoulders 
worn at end of cylinder: Remove shoulder by grinding or 
in a boring mill and replace piston rings if necessary. 

Packing too tight: Packing on both the steam and water 
ends of the pump should be only tight enough to reduce leak- 
age to a reasonable amount. Excessive cushioning in steam 
cylinder: Adjust cushioning valve to give full stroke. Exces- 
sive discharge pressure on the water end. Steam valves not 
properly set: Set the valves according to the instructions 
supplied by the pump manufacturer. 


PISTONS JUMP AT BEGINNING OF STROKE 


Air trapped somewhere in water end of pump: This is 
most likely to occur on pumps operating against a high suc- 
tion lift, or results from allowing the pump to race when 
starting. Operate the pump slowly for a while, with the air 
vents open. Excessive suction lift prevents pump cylinder 
from properly filling with water, before discharge stroke 
begins. Pump operating at too high speed for the viscosity 
of the liquid handled. Pump not properly primed. Not 
sufficient suction head for the temperature of the water 
being pumped: Reduce the speed of the pump, increase the 
suction head, or reduce the liquid temperature. 


PISTON STRIKES CYLINDER HEAD 


Cushion valve between admission and exhaust ports not 
properly adjusted or slide valve adjusting nut not properly 
set: To adjust the cushion valve run the pump without water 
load, open the cushion valve until piston strikes the head. 
If the piston strikes too hard adjust the play in the slide 
valve rod and do the same if the piston does not strike. Place 
the pump under load and close the cushion valve until the 
piston stops striking the cylinder head. If there are no 
cushioning valves on the pump, set the slide-valve rod-adjust- 
ing nuts to where there is just enough play to permit the 
pump to make a full stroke without the piston striking the 
cylinder head in either direction of travel. 


PUMP STOPS ON DEAD CENTER 


Slide valve worn: Ends of slide valve worn so that when 
valve is in center position steam is admitted to both ends of 
the cylinder to equalize the pressure on the piston. Renew 
the valve or replace the worn ends. Valves improperly set: 
Reset valves according to manufacturer’s instructions. 


STEAM BLOWS BY PACKING AT STROKE END 


Shoulders worn in cylinders near end of stroke: When 
piston hits these shoulders they lift the piston rod in the 
packing. Remove the shoulders by grinding or in a boring 
machine. These shoulders can be prevented from forming by 
counterboring the ends of the cylinder back to within normal 
piston travel and making sure that the pump does not short 
stroke. Bent or worn piston rod: Repair or replace the 
rod. Piston rods must be smooth and true along that part 
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which runs in the packing. Rods sometimes wear smaller 
in the center of their travel. Such reds tend to expand the 
packing at the end of travel and prevent it. from making 
proper clearance with the rods at the center of travel; as a 
result steam blows through at the middle of the stroke. 


Turbine 


PUMP WILL NOT START 


Motor at fault: On alternating-current motors trouble may 
result from low voltage, an open phase, bearings worn to 
let rotor rub on stator, an opening in rotor circuit of wound- 
rotor motor, loose connections between end rings and rotor 
bars of squirrel-cage motor, or short circuit or open circuit 
in stator windings. Fuses or circuit breaker open or over- 
load relays tripped. Pump sand-locked: Try loosening with 
a stillson wrench, Pump frozen: May happen in cold 
weather, Crooked well: Check well for plumb. Faulty thrust 
bearing: Thrust bearing worn or improperly adjusted, per- 
mitting the impellers to rub their bowls, Packing too tight. 


PUMP FAILS TO DISCHARGE 


Pump not primed: Well water level dropped below the 
bottom impeller. Prime pump by running water into the well 
or by an ejector or other priming device on the water column. 
Pump head too great: Water level in well lower than antici- 
pated. Discharge line long and too small, Pump speed too 
low: Power supply voltage or frequency low or pump bind- 
ing. Pump shaft broken. Pump running in wrong direc- 
tion: Check with manufacturer’s instructions. Discharge 
valve closed or discharge head too high. Suction pipe, 
impeller or strainer clogged. If the well is driven in sand 
the strainer may easily become so badly clogged as to pre- 
vent water flowing into the pump. 


PUMP CAPACITY OR PRESSURE LOW 


Speed too low: Voltage or frequency or both low. Dis- 
charge head too great for the pump. Air liberated from the 
water: When lowest impeller is above water level. air may 
leak into suction line. Partly clogged impeller strainer or 
suction line. Water level drops in well to where suction 
lift is excessive. Valve in discharge line partly closed. 
Impeller clearance worn excessively. Pressure gage or dis- 
charge-measuring device not properly calibrated. Impellers 
raised too high in their bowls. 


PUMP USES EXCESSIVE POWER 


Speed too high. Frequency too high. Discharge head too 
high. Pump binding: Pump shaft bent crooked throwing 
pump-shaft bearing out of line, or pump shaft sections not 
properly threaded together. Impellers running too high or 
low and rubbing on their bowls. Pump and motor out of 
alignment. Sand in the water. Bearing improperly lubri- 
cated, Packing too tight. Oil too heavy in inclosed pump 
shaft: Oil used to lubricate enclosed pump-shaft bearings 
should be light, not over 100 to 150 ssu viscosity at tempera- 
ture of water pumped. 
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PUMP VIBRATES 


Out of balance or misaligned: Motor or coupling not 
properly balanced or out of alignment with pump. Wom 
bearings, bent pump shaft, or crooked well. Impellers gy 
of balance because of foreign matter lodged in them, Aj 
or gas in the water. Excessive wear: Sand or other abrasives 
or corrosives in the water. Lack of proper lubrication, Pump 
shaft out of line, or bent, throwing bearing out of alignmen; 

On new installations be sure that the pump is free w 
turn before connecting the motor to the line. On old installs. 
tions if a fuse blows or a circuit breaker opens make sure 
that the pump turns freely before trying to start it. Many 
deepwell pumps operate under severe conditions and many 
things can happen to prevent them from turning. . 


Packing 


WEARS RAPIDLY 


Scored, badly worn, bent piston rod or impeller shaf 
sleeve: Repair or renew piston rod or shaft sleeve. Centri 
fugal pump out of line with its driver: Correct misalig 
ment. Piston rod or shaft running out of center in thé 
stuffing box because of worn cylinder, piston or bearings 
Make the necessary repairs to correct this defect. Experienc 
shows that shaft or piston rod must run true to within 0.00; 
in. to avoid packing trouble. Excessive clearance betwee 
bushing in bottom of stuffing box and piston rod or imped 
ler shaft: Check stuffing box to make sure that it is con 
centric with the piston rod or shaft and renew bushing i 
bottom of stuffing box. Bushing should make a close runnin 
fit on rod or shaft. 

Packing not suited to the application or not proper! 
installed: Check with packing manufacturer for corre 
grade and install according to instructions. Shoulders wor 
in cylinder cause piston and rod to lift at end of stroke 
Put pump in good working condition. 

Pressure or temperature or both excessive for the packing 
used; Change to correct packing. Liquid pumped dissolve 
lubricant out of the packing. Fluid for liquid seal contain 
abrasive solids: Connect lantern ring to clean-fluid supply « 
backwash the packing. 

Lantern ring not located at sealing-fluid connection 
Stuffing-box gland too tight or gland pulled out of line wit 
piston rod or shaft. If stuffing box is properly packed wit 
correct grade and size of packing, setting-up the gland nut! 
finger-tight should be sufficient for most applications. No leak 
age through stuffing box: A small amount of leakage is 0 
essary through the packing to serve as a lubricant. if pack’! 
is to have a long life. 


SCORED PISTON ROD OR IMPELLER SHAFT 


Packing too tight, not of correct grade or improper! 
installed. Lack of sufficient leakage to lubricate the rod of 
shaft. Temperature of liquid too high for the packing 
Check with packing manufacturer and use water-cooled * 
fing box if necessary. Packing burned to a hard surface 
Renew packing and make sure that it is not operated | 
tight. and that a small amount of leakage is permitted | 
lubricate and cool the packing. Sealing water to lantern ™ 
contains abrasive solids. Gland tightened unevenly and rub 
bing on rod or shaft. 
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POWER CLINIC 


ractical ways to create emergency capacity. Cures for overloads, breakdowns, short-handed staffs, lack of spare parts, etc. Contributions invited at regular rates 


tonverts Flywheel into an amply large pulley for the job. (with steam side of compressor discon- 
The steam-driven air compressor at nected) but the unit’s flywheel was too 

Into Larger Pulley the plant of the Coplay Cement Com- narrow for adequate belt width and 

asce PULLEYS are hard to get these pany, Coplay, Pa., was often too short somewhat too small in diameter for a 

js, so some other plant may be able of steam to deliver its rated air ca- correctly designed belt drive. 

w use this stunt to convert a flywheel pacity. A motor was available for drive According to William J Jones, Jr, 


plant superintendent, the flywheel sur- 
face was encased in a steel shell much 
wider and somewhat larger in diameter 
than the flywheel rim. This was at- 
tached to the rim by spacer bars welded 
as shown. The V-belts (Gates Vulco 
Ropes) bear flat on the shell but run 
in grooves on the motor sheave. See 
Fig. 1 and 2 on this page. 


Wooden Blocks 
Extend Brush Life 


WHEN CARBON OR GRAPHITE brushes on 
commutators and sliprings are worn so 
short that their holder springs no 
longer apply proper pressure, they 
should be replaced. However, in these 
turbulent times new brushes may not 
be readily available—as in my case. 
To extend the brush life, I cut short 
blocks of wood that fit into the holders 
on top of the brushes, see sketch, p 100. 
This arrangement made possible several 
months of additional brush service, and 


(CONTINUED ON PAGE 100) 


Fig. V-belts from motor sheave run to smooth shell welded to space bars 


“Il e / Weld Weld 
Weld 


| 
aes Weld | 
| | 
feel — q 


Original Overhanging Shell Slipped on and 
im Spacer Bors Welded to Ends of 
Welded to Spacer Bars 
Pulley 
Fig. 2—Spacer bars first welded to flywheel, then ends welded to steel shell 
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Here are two 
most recent 
Central Station 


Within recent years, the large central sta- 
tion plants have followed the lead of the 
country’s outstanding industrial plants by 
swinging to Riley Steam Generating Units, 
including Riley Fuel Burning Equipment. 
Many of the country’s outstanding public 
utility plants are now operating Riley Units, 
Ni The list of recent installations on the accom- 
A ij panying page clearly indicates this trend to 


De. 
a 


Riley. 


| Riley’s tremendous progress in the boiler 
| 


industry can be attributed only to the out- 
standing performance of Riley Units—their 
absolute dependability; continuity of opera- 
tion; low maintenance; high efficiency. To 
the fact that guaranteed performance is in- 
variably exceeded by actual operating results. 
To the fact that the Purchaser can rely on 
Riley to give them more than their money's 
worth. 


Layouts of two representative installations 
are shown here. Both of these units are fired 
by Riley Pulverizers, and are of the dry bot- 
tom type. In one case the last previous instal- 
lation was of the wet bottom type. There 
appears to be a definite trend from wet bot- 
tom furnaces to the dry bottom type. In 
quite a number of cases, companies who had 
previously installed wet bottom units have 
installed dry bottom furnaces for their latest 
installations. 


Large lowa Public Utility. 

Pulverized Coal Fired Dry Bottom Type. 
Previous Unit Wet Bottom Type. 
300,000 Ibs. of Steam per hour. 

975 Ibs. Pressure—825°F Temperature. 


85.3% efficiency at 250,000 Ibs./hr. 
Unit fired with Riley Atrita Pulverizers. 


STOKER CORPORATION, WORCESTER, MASS. 
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BOILERS 
ECONOMIZERS 


PULVERIZERS BURNERS 


WATER-COOLED FURNACES 


STOKERS 


Large Penn Public Utility—Dry Bottom Pulverized Coal Fired Unit. 


300,000 Ibs./hr.—975 Ibs. Pressure—900°F Temperature. 
88.5°/, efficiency at 275,000 Ibs./hr.—Unit fired with Riley Atrita Pulverizers. 


Union Electric Co. of IIl., Venice 
2—400,000 Ibs. /hr.-1,000 Ibs.-915°F 


Carolina Power & Light Co., Cape Fear 
2—330,000 Ibs./hr.-1025 lbs.-905°F 


Commonwealth & Southern Corp. 


Central Ill. Light Co., Peoria 
1—375,000 lbs./hr.-900 lbs.-900°F 
1—300,000 lbs./hr.-900 lbs.-875°F 


Florida Power & Light, Ft. Lauderdale 
1—300,000 Ibs./hr.-1025 lbs.-908°F 


Houston Lighting & Power Co., Gable St. 
1—400,000 lbs./hr.—1,000 Ilbs.-905°F 
1—250,000 lbs./hr.-975 lbs.-910°F 


Iowa-Illinois Gas & Electric Co., Daven- 


port 
1—300,000 Ilbs./hr.-975 lbs.-825°F 
Penn Edison Co., Williamsburg 
1—300,000 lbs./hr.-975 lbs.-900°F 
Commonwealth & Southern Corp. 
Southern Ind. Gas & Electric Co., Evans- 


ville 

1—225,000 Ibs./hr.—900 lbs.-900°F 
City of Los Angeles, Cal., Harbor Sta. 

2—675,000 lbs./hr.-1091 lbs.-915°F 
Union Electric Co. of Mo., Ashley St. 

2—300,000 lbs./hr.-220 lbs.—520°F 
City of Taunton, Mass. 

1—170,000 lbs./hr.-1,000 Ilbs.-825°F 
Natrona Light & Power Co. 

2—90,000 lbs./hr.—450 lbs.-700°F 
Central Ohio Light & Power Co., Bluffton 

2—60,000 lbs./hr.—490 Ibs.-835°F 
City of Austin, Minn. 

1—100,000 lbs./hr.—450 lbs.-750°F 
Otter Tail Power Co., Wahpeton 

1—130,000 lbs./hr.—600 lbs.-825°F 
Lynn Gas & Electric Co. 

1—205,000 Ibs./hr.—530 lbs.-775°F 
Fort Bend Utilities 

1—160,000 Ibs./hr.-502 lbs.-750°F 
Union Public Service Co., Canby 

1—75,000 lbs./hr.—515 lbs.-825°F 
Northwestern Public Service Co., Aber- 

deen 

2—50,000 lbs./hr.-675 lbs.-830°F 
Lake Superior District Power, Ashland 

1—100,000 lbs./hr.—740 lbs.-555°F 
City of Norwich, Conn. 

1—75,000 lbs./hr.-725 lbs.-750°F 
City of Columbus, Ohio 

1—150,000 Ilbs./hr.-775 lbs.-750°F 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


SUPERHEATERS ¢ FLUE GAS SCRUBBERS 


* STEEL-CLAD INSULATED SETTINGS ¢ AIR HEATERS 
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CONTINUED FROM PAGE 97 


Wood 
block. 


Tension 
spring 


helped keep a badly needed motor run- 
ning. 

When doing a job like this, take care 
not to wear the brushes so short that 
the copper plating on their top ends 
comes in contact with the slipring or 
commutator. Sparking between the 
copper on the brushes and the surface 
of the ring or commutator may badly 
burn and score the latter. The blocks 
must be cut square to fit the end of the 
brushes and also must move freely in 
the brush holders. 


Menard, Ill. Grorce HoLMAN 


Tamper-Proof 
Gate Latch 


THE WAR HAS GIVEN new importance to 
fences, gates and locks. However, while 
a locked gate effectively keeps out tres- 
passers, it is a nuisance to employees 
who must leave an enclosure in a hurry. 
The ordinary inside latch proves more 
convenient but without special protec- 
tion it can generally be operated by 
poking fingers through the wire mesh. 

To prevent this, the inside latch in 
the sketch is so housed by two mating 
pieces of 10-in. pipe that it cannot pos- 
sibly be operated from the outside. 
These mating pieces have been made 
from a single short piece of 10-in. pipe. 
cut on the bias with an acetylene torch. 

One piece of the pipe is welded to a 
plate attached to the swinging fence 
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post, and this plate carries the latch. 
The matching piece of pipe is welded 
to another plate attached to the sta- 
tionary fence post. 

Method of operation can be seen in 
the sketch. Note that the gate swings 
in; for a gate swinging out, reverse 
direction of bias cut to allow the mov- 
ing half to swing clear. 


Tulsa, Okla. J. C. ALBRIGHT 


Repairing Tubes, 
Tanks, Furnaces 


WARTIME EMERGENCIES bring to mind 
some of the depression-time troubles 
we all experienced. Perhaps the fol- 
lowing solutions of five problems may 
now be applied in this greater emerg- 
ency: 

1. We had boiler tubes blistered and 


1 
SSM 


mo 
leaking badly, no spares on hand and of 
none to be had for several reasons. 
Boilers had to be kept in service, so Dummy boiler tubes were flattened and the 
we solved the problem as shown in the welded, or sealed with a disk, peened § VU 
accompanying sketch. over and welded ma 
In place of the defective tubes, we be 
cut several tube ends and formed dum- 
mies that stood up for months of severe 3. Another time we had to use boiler , 
service until we could obtain new tubes too small for the tube holes in @ inc 
tubes. the locomotive-crane boiler. This prob- @ and 
One type of dummy we merely heated lem we mastered by fitting strips of Itt 
in the forge and flattened at the end copper around the tube ends. Ft 
and seal welded. Another we peened 4. We made temporary repairs in ? 
over at the end, cutting a disk to plug furnace walls by shifting bricks from to | 
the inside and welding around between the lower-temperature zone to the high- J cq 
the disk and peened end. temperature zone. Spalled bricks were shay 
2. Another emergency job was a turned with the good side facing in. the 
leaky drain tank kept in service by ap- 5. Cracks in the false floor of the 
plying a half-inch coat of cement inside. furnace were sealed by laying a hall: | 
This remedy can also be applied on the inch layer of sand on the floor. Fur- I 
outside, in other cases, by first wrap- nace heat fused and sealed the cracks. 
ping chicken wire around the tank. Kearny, N. J G McNay rh 
alor 
of 
Outside of Fence 
pect 
Fixed post | 
Wire Weld 
-——--- Gate ----~.__ Fixed post ton: 
4 
--Wire mesh _Weld Wire mesh 
“WSS lorte Chi 
\ Q Wire Latch A 
J 
Ne hinge neec 
mn d 
\ Unc 
| Te 
\ marching piece 
~~ / cut diagonally fro 
7 . nt to 
YA ) / 10 in. pipe prevent 
Patch from being in 
/ opened from out. 
Z / af 
< / 
/ 
\ / ton 
ton, 


When gate is closed, latch cannot be reached from outside of fence 
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Mining—Number One War Industry 


The mineral products of the earth are the 
prime necessities of war...and peace 


HE SURFACE of the earth provided primitive 
man with the things he needed for his meager 
existence but civilization really began when he be- 
came curious about its interior. ‘This curiosity has 
brought us a long way. For the earth has yielded — 
out of its deep recesses — all the raw materials of 
modern industry. And today, in the grucling race 
of production, our mining industry is providing 
the raw materials upon which depends our survival. 


=a Our mines and quarries must supply a long list of 
materials without which a successful war cannot 
be fought. 

boiler | Take steel, for example. War without steel is 
oles in inconceivable. Steel starts with iron ore, limestone 
s prob- Mi and coke. ‘hese are products of mines and quarrics. 
rips takes power and heat to get these materials out 
sins in! the ground, to refine them and to transport them 
s from {0 the point where processing begins. All the sub- 
ie high- J sequent operations culminating in the steel ingot, 
ks wee Mf shape or plate, and in moving the final product to 

— a the point of use require power and heat. 
a hell The major source of this power and heat is coal. 
pn Production of a ton of stecl, it has been stated, 
‘any quires two tons of coal. Smelting of the pig iron 
alone, 60,000,000 tons in 1942, required the coking 
of some 75,000,000 tons of coal. Pig output is ex- 
pected to rise to 68,000,000-70,000,000 tons in 
43, carrying coal consumption up to 85,000,000 
oe tons. At the same time, output of steel ingots is 
== “pected to rise from 87,000,000 to 97,000,000 tons. 
; a think what this means in terms of power and heat. 
Another vital metal is copper. Modern armies 
eed copper. This point is dramatically illustrated 
‘a tecent memorandum by Robert P. Patterson, 
vail oa Secretary of War, in announcing the re- 
a ily from * se of 4,000 men from military service to return 
— 0 the mines and increase copper production. “In 
m out. ‘single minute of combat”, Mr. Patterson declared, 


fight of 50 — planes shoots away 7 tons 
copper. A 37-mm. anti-aircraft gun uses a 
‘on of canes every twenty minutes it is in opera- 
tion, Six hundred pounds of copper go into every 


medium tank, and a ton into the engines and air- 
frame of a Flying Fortress. ‘he Signal Corps alone 
needs 5,000 tons of copper every month for radio 
and telegraphic and telephonic equipment. An army 
without copper would be an army without speed, 
maneuverability or firepower. It would not last a 
day in battle”. 


Seven tons of copper for one minute of com- 
bat by 50 fighter planes means from 200 to 700 
tons of ore, depending upon its grade. Small 
wonder that the War Department was willing to 
release drafted miners from military duties to pro- 
duce more copper. 


But other metals are equally important in war: 
tungsten, nickel, manganese, chromium, vanadium 
and molybdenum for alloy steels; zine for brass and 
die castings; tin for bronze and bearings; aluminum 
and magnesium for aircraft; lead and mercury for 
ammunition; silver for electrical equipment, bear- 
ings and solder, and so on. Even relatively insignifi- 
cant non-metallics, like mica and diamonds, sud- 
denly assume critical importance. 

And let us not lose sight of the fact that with- 
out adequate energy, i.c., heat and power, produc- 
tion, processing, transportation and the relative 
comforts to which we have become accustomed 
would be impossible under war conditions. Coal 
is the major source of energy in the United States. 
It supplies more than half the total in normal years. 


The railroads of the country alone used 110,000,- 
000 tons in 1942 to move freight and passengers 
and service their facilities. Utilities consumed over 
68,000,000 tons in the production of electric power. 
Over 135,000,000 tons of coal were consumed last 
year in maintaining the level of heating comfort nec- 
essary for the maintenance of efficiency and morale. 
‘The consumption, this year, will be even greater. 

In short, the mineral products of the earth are 
the prime necessities of war. 


The nations that control the world’s mineral re- 
sources and make the most efficient use of them 
will win the victory. 
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Before the war, the British Empire and the 
United States together controlled probably 75 per 
cent of the world’s mineral production. ‘This would 
have been a most potent weapon in the United 
Nations’ arsenal if the whole strategy of Axis ex- 
pansion had not been influenced by mineral ob- 
jectives. Addressing the American Zinc Institute on 
the subject last April, E.. W. Pehrson, of the U. S. 
Bureau of Mines, estimated that the Axis had im- 
proved its position in world mineral resources in 
the following percentages: iron ore, from 6 to 46; 
steel production capacity, 20 to 34; petroleum, 1 to 
7; coal, 27 to 53; copper, 5 
to 10; lead, 7 to 22; zinc, 


before-the-war figure. Molybdenum, of which the 
United States has the largest single mie in the 
world, is being made available in record quantity, 
Zinc, lead and mercury are surpassing expectation 
in meeting wartime demands, and tungsten, chro. 
mium, manganese, antimony and iron and steel are 
being turned out in record-breaking quantities, 


Bituminous coal production in 1942 was 58). 
(00,000 tons, the greatest in history, valued at more 
than $1,300,000,000 at the mine. Some 430,000 o; 
more men were employed in 1942 and received 4 
least $750,000,000 in wages. Bituminous produc. 
tion in 1939 was 394.855. 
000 tons, while the out 


16 to 27; tin, 1 to 72; 
manganese, 2 to 30; 
chrome, 3 to 30; tungsten, 
6 to 60. In the light 
metals, arcas now Axis- 
controlled produced in 
1940 54 per cent of the 
world’s aluminum, 49 per 
cent of the bauxite (the 
principal source of alumi- 
num) and two-thirds of 
the magnesium. 


Despite these gains, the 


This is the eighth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 1942 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 

2 ‘be magnificent war-production ac- 
complishments of America’s industries. 


put for 1943 is forecast at 
approximately 600,000. 
000 tons — another new 
United States record, The 
anthracite output 
was 59,961,000 tons, 
valued at over $270,(00- 
000 at the mine. The in- 
dustry employed some 
85,000 men and paid out 
at least $180,000,000 in 
wages. The 1939 produe- 


tion of anthracite was 


industrial war power of 

the United Nations still 

can outweigh that of the Axis by a considerable 
margin. It already has begun to surpass it. The 
problem is to convert quickly our potential mineral 
resources into implements of war. In this conver- 
sion, a heavy burden of responsibility has been 
placed on the mining industry of the United States 
as the largest producer of many metals, minerals 
and fuels. In fact, the United States mining indus- 
try began to go on a war basis a year before Pearl 
Harbor. ‘The curves of demand for domestic copper, 
lead, zinc and other metals began to rise sharply 
in 1940, and were paralleled by a rising coal pro- 
duction. 

How well the job has been done cannot be re- 
vealed in accurate figures in many cases because of 
censorship. In metals, however, some idea of pro- 
duction gains can be indicated in comparative 
terms. United States copper production, for ex- 
ample, is breaking all previous records. Aluminum 
capacity will be more than seven times its annual 
peace-time average. Magnesium plants now build- 
ing will have a capacity 100 times the largest yearly 


51,487,000 tons, and the 
forecast for 1943 is 
65,000,000 tons or more. 


Marshalling the Western Hemisphere’s minetl 
resources, the United Nations have been the bene- 
ficiaries of the diversified resources of two continent 
— in particular of Canada’s nickel and coal, Mexico’ 
lead and antimony, Chile’s copper, Bolivia's ti, 
Peru’s vanadium, Brazil’s iron, and Venezuela’ 
petroleum. With other United Nations contributing 
their share of metals and fuel, the grand total is av 
impressive array of potential munitions and materi 
to lend assurance of certain victory over the Avi 
Sheer weight of metal, properly used, will win the 
war, and our mineral industry will have played 3 
indispensable and essential part in the inevitable 
outcome. 
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in some areas, Even this latter low 
dust concentration, if not removed, will 
cause difficulties in the engine, over a 
period of time. 


Filters Available 


Most engineers are familiar with the 
filters available. These include the dry 
filter, constructed of fabric or spun- 
glass fiber through which the air is 
strained, and the viscous-impingement 
unit in which the air passes through 
stranded or crimped wire or screens of 
graded meshes, coated with oil to catch 
and hold the dust particles. Automatic 
viscous-impingement filters contain a 
continuous chain of filtering elements 
which revolves slowly, dipping into an 
oil chamber at the bottom of each reve- 
lution. This arrangement automatically 
cleans and recharges the filter cells 
without interrupting operation. 

Oil-bath filters work on what amounts 
to the reverse of the viscous-impinge- 


How Layout Diesel Intake Systems 


Air is as necessary to good engine operation as fuel. Glenn Boyer, Burns & 


McDonnell Engineering Co, gives practical pointers on intake construction 


ment principle in that the air passes 
through an oil spray which coats the 
dust particles. These are, in turn, 
trapped on a filter element. Heavy dust 
particles sink in the oil and do not 
reach the filter. Electrostatic precipi- 
tators, used for removing flyash from 
stack gas and for air cleaning in in- 
dustrial and comfort air-conditioning 
installations, also offer interesting pos- 
sibilities for cleaning diesel intake air. 

Each filter type offers advantages 
with respect to efficiency, ease of main- 
tenance and cost. The relative impor- 
tance of these factors must be weighed 
in selecting a filter for any particular 
installation. The performance charac- 
teristics of various filters are discussed 
at some length in “Characteristics of 
Air Cleaners Used on Diesel and Gas 
Engines,” by W K Gregory, (Proceed- 
ings National Oil and Gas Power Con- 
ference, June 1940). 

Disturbances have been caused in 


ATE 


| - Air filter located outside building near ground 
2- Ar filter located in building wall 

3- Air filter located on building roof 

4- Air filter located inside building 
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Fig. Filter housing arrangement which supports exhaust muffler. Fig. 2—Four typical air filter and intake-piping layouts 
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Air flow, cu ft per min 


Fig. 3-—Chart for determining friction loss in round air ducts or pipes 


many instances by the resonant effects 
of pulsating intake-air flow. This is 
particularly likely where the air intake 
is confined, as in an alley between two 
buildings. Vibrations which manifest 
themselves either in the structure hous- 
ing the engines, in adjoining buildings 
or at some distance from the plant may 
be caused by inadequate muffling. 
Intake Muffling 

Provision of mufflers for air intakes 
should receive serious consideration 
whenever there is a possibility of creat- 
ing annoyance. Intake muffling for 4- 
cycle engines is relatively simple and 
may be accomplished by installing a 
filter having some muffling properties. 
Muffling the intake of 2-cycle engines, 
particularly of the pump-scavenging 
type, may present a more difficult prob- 
lem. Blower-scavenging 2-cycle engines 
may produce a high-pitched tone and 
Buchi superchargers and _ high-speed 
fans sometimes produce a whine. 

There are several things which can 
be done to eliminate objectionable air- 
intake noises. Installation of a suitable 
muffler, after consultation with special- 
ists, usually represents the most satisfac- 
tory solution. Providing a large plenum 
chamber between air filters and the air 
inlet pipe to the engine tends to reduce 
pulsations at the filter. Bringing the 
air into the filter housing from a high 
level, Fig. 1, often proves effective. 
Installation of a venturi nozzle in the 
entrance of the inlet air pipe to the 
engine also helps to reduce noise. 
Location of diesel-engine air intakes 
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depends on design of the structure hous- 
ing the plant and on the limitations im- 
posed by the length and diameter of 
air-intake line required. Air intakes 
may be located near the ground and 
adjacent to the power-plant building, in 
the building wall, on the roof, or, in 
some instances, within the building 
proper, Fig. 2. The latter location, 
inside the plant, should not be used 
unless absolutely necessary to satisfy 
special design requirements. This ar- 
rangement takes air for combustion 
from inside the building, making it 
difficult to heat the plant adequately in 
cold weather. 

If the filters and air intake stand on 
the building roof, cleaner air is obtained 
in most cases and amount of filter clean- 
ing is less than when filters are near 
the ground. However, roof-mounted fil- 
ters must be made readily accessible 
for cleaning; otherwise they will be 
neglected and unsatisfactory engine op- 


eration and power loss wil] result | 
In general, filters fit best inio over all th 
plant design and operation when they 
° 
ground, in the building wal! or jy , ti 
housing attached to the yall. Fig. 1 
shows a housing arrangement that sul om 
ports the exhaust muffler. th 
While the foregoing disciission of gi. er 
intake and air-filter locatio has heed 
based primarily on the use of dry ofl 
viscous-impingement units. the 
general remarks apply, with slight 
modifications, to other filters. a 
Air Requirements ch 
The quantity of air required 
proper combustion and scavenging 
pends on the type and design of engine. la 
Although there is considerable variatioy fa 
in the quantity of air needed by yar. 
ous types of engines, it is not partic. 
ularly great when comparison is made 
between engines of a given type pro-§ 
duced by different builders. This s@ H 
shown in Table I. D 
Major importance attaches to deter 
mination of correct pipe size for air 0: 
intakes. Pipe size must be such that 
pressure drop resulting from flow 2 
through the line will not exceed 5 wi {0 
5.5 in. H.O, or approximately 0.2 ps. T! 
For air under pressures less than 2 psi 
gage, and where pressure drops ruff — 


less than 10 in. H.O, using formulas 
normally applied to flow of water intro- 
duces only a slight error in the calev- 
lations. 
The basic flow equation is: 
= ¥2gH 

where V, is velocity, in fps; g is acceler- 
ation caused by gravity (32.2 ft per 
sec’); and H is head causing flow, in 
ft. of air. If velocity is given in fpm, the 
equation becomes: 


h 
V= 


where V is velocity, in fpm; h is head 
or pressure, in in. H.0; and MV is weigi! 
of air, in lb per cu ft. For air at 70f 


TABLE |—Air Required by 
Various Types of Diesel Engines 


Type of engine 


4-cycle mechanical injection 
4-cycle air injection 


2-cycle mechanical injection, crankcase scavenging......... . 18 3.9 
Note: For air volumes at other temperatures apply following corrections: oF 


All volumes are based on dry air and barometric pressure of 29.921 in. Hg. 


2-cycle mechanical injection, pump scavenging 


Air required per rated blip 
Ib per hr cfm at 60 
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with a barometric pressure of 29.92 in., 
the equation simplifies to: 
V= 4005\/h_ 

Thus the air velocity for a pressure 
or head of 1-in. H,O at standard condi- 
tions, and neglecting friction, would be 
4005 fpm. Further reference will be 
made to this last equation in connec- 
tion with finding pressure loss in pipe 
entrances and bends. 

Two kinds of pressure loss occur 
when air is required to move in a con- 
fned space. These are frictional loss 
from contact of air with walls of pipe 
or duct, and the loss resulting from 
change in direction of air flow or change 
in duct size. The loss in pressure caused 
by air flow in straight pipes has been 
calculated by various empirical formu- 
las. The simplest of these, which gives 
fairly accurate results is: 


K 


h= 


D 


where h is pressure drop or head, in in. 
H.0; per 100 ft; V, is velocity, in fps; 
D is diameter of duct, in ft; and K is a 
constant varying from 0.00055 to 
0.000635. 

Pressure drop resulting from air flow 
in round ducts or pipes can be easily 
found by use of a chart such as Fig. 3. 
This chart, based on an empirical 


formula somewhat different from that 


given above, gives friction losses 
slightly less than those calculated by 
means of the equation. 

In addition to friction loss in straight 
pipe runs, losses occur at pipe bends 
and at points where pipe changes size. 
These losses are generally measured in 
velocity heads. 

As shown previously, air pressure of 
1 in. H,O creates an air velocity of 4005 
fpm, neglecting friction. The equation 
V = 4005Vh can be rewritten: 


In this form h is ordinarily referred to 
as velocity head. Fig. 4 gives values of 
h for velocities ranging from 400 to 
10,000 fps. 

To illustrate use of the formulas and 
charts developed, consider that the air- 
intake line for a 500-hp 4-cycle me- 
chanical-injection engine is 40 ft long 
and contains one 90-deg bend with an 
R/D ratio of 1 and an abrupt change 
in line size at the filter-housing connec- 
tion. What pipe size will keep pressure 
drop to the desired maximum of 3 in. 
H:0? Table I shows that the engine 
requires 2.5 cfm per bhp at 60 F. The 
total air required at 70 F becomes 2.5 x 
500 x 1.02=1280 cfm. 

Fig. 3 shows that, for an air flow of 


1280 cfm and a 7-in. pipe, the air 
velocity is 4700 fpm and the pressure 
loss per 100 ft is 4.9 in. H.O. This 
amounts to 0.4 X 4.9= 1.96 in. H,O 
for a 40-ft pipe. 

Fig. 4 gives a velocity head of 1.35 
in. HO for 4700-fpm velocity. The loss 
through the 90-deg elbow and entrance 
is: 

1.35(0.5 + 0.26) = 1.02 in. H,O 
Total loss through pipe and fittings is 
1.96 plus 1.02 or 2.98 in. H,0. 

It appears that a 7-in. pipe meets the 
requirements as to pressure drop. Be- 
cause this pipe size is not normally car- 
ried in stock, use an 8-in. pipe. This 
represents the smallest standard pipe 
size available in which the allowable 
pressure drop (3 in.) will not be ex- 
ceeded. 

These calculations assume that air 
flows through the intake line at con- 
stant velocity. This assumption is never 
strictly true, although in the case of 
2-cycle engines with blower scaveng- 
ing or 4-cycle engines of six or more 
cylinders, it is sufficiently close to actual 
conditions. In 2-cycle pump-scavenging 
and either 2- or 4-cycle engines of less 
than six cylinders, there is a consider- 
able variation in air velocity unless 
provision has been made to iron out 

(Continued on page 138) 
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(a)-U-tube gauge 


(b)-Detail of U-tube gauge 


Fig, 4—Velocit 


i note yshead chart and resistance of fittings. Fig. 5—Variation in intake pressure plotted against crank rotation, for a single- 
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e. Fig. 6—Convenient U-tube device for measuring intake-system pressure drop and checking filter condition 
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Case Histories 


Another in the series by 
William Doran, chief engi- 
neer, Essex County Sanato- 
Windsor, Ontario. 


Writing of the inspiration of 


rium, 


the past, he has captured 
much of the human side of 
engineering that lies behind 
the wavy lines on paper disks 


> I KNOW A PLACE up in the highlands 
where I sometimes spend my holidays, 
where there is a lonely old cemetery in 
the middle of a wooded lot, miles from 
any human habitation. The old tomb- 
stones are not very informative. They 
give you the names, dates of entrance 
and exit, and leave you to conjure up in 
your mind what manner of men they 
were and how they rubbed shoulders 
with their fellow men. 


Measure of a Man 


Down at the old plant, our employ- 
ment record book seldom gave out any 
more enlightenment regarding our 
former employees than did the tomb- 
stones. But thanks to the Old Chief, I 
learned many of the stories that were 
missing from the meager records. 

The story of Red Hogan is, perhaps, 
a good example. His curly red hair, red 
face and flowery manner of expressing 
himself made him an unusual charac- 
ter. To quote him, he was “raised in the 
bush and brought up in the construction 
camps.” He had fired portable boilers 
or, as he called them, donkey boilers, all 
over the Union and had worked at 
every kind of job that called for a 
strong back and a case-hardened con- 
stitution. 


The Hitchhiker 


Spring would see him punching rivets 
over a swift-moving river; summer, 
bucketing blue clay out of a big cut. 
Autumn would likely find him nursing 
a well-boring outfit; winter, broke and 
stranded in some city with odd jobs 
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THE OLD CHIEF 


sandwiched in between drinking spells. 

The Old Chief first met Red as he 
was trudging along a rough road, a 
heavy toolbox on his shoulder and a 
dilapidated bag in his hand. He was 
rain-soaked to the skin and gladly ac- 
cepted a ride to town. He was broke, 
slightly tipsy and soured on the world; 
his object was to get as far away from 
steam boilers as possible. 

It was Red’s considered opinion that 
any man who chose steam-making 
as a means of earning a living should be 
locked up in a padded cell. As for him. 
he was going chicken farming, or rais- 
ing silver foxes, or something. No more 
leaky tube sheets, coal scoops or balky 
reversing gears for him. “Boilers and 
him were through.” The Old Chief 
bought him a meal and a bed and told 
him that he was looking for a man to do 
farming; he told Red where to find him. 


Coal-Scoop Shepherd 


Red showed up next morning and 
found that the farming consisted of 
herding coal from the bunkers to a 
battery of boilers and, also, that he 
could start work right away. He 
scratched his chin for a moment, then 
closing his eyes he said, “Mister, 

“The lark is up to meet the sun, 

The bee is on the wing, 

The ant his labors has begun, 

The woods with music sing. 
Give me a coal scoop.” 

He turned out to be a dandy work- 
man, always doing his own work and 
half of the other fellow’s; but he was 
restless. Every time he heard a train 


. . a heavy tool box on his shoulder .. . 


7, 


whistle he looked longingly out the win- 
dow. Well-earned promotion and the 
advice of the Old Chief kept him from 
quitting. His strength and his remark- 
able coolness in emergencies made him 
an ideal man around a plant that was 
running away over its head. 

Alas, poor Red. One day he gloomily 
said to the Old Chief, 

“The hardest words in song or pen 

Are those three words 

On tramp again.” 

“I’m agoin’ East.” 

“What's the matter, Red?” asked the 
Old Chief. 

“I’m going to tell you something, 
Chief,” replied Red. 

Pause. “The walls are closing in 
me, I’m taking root, I ain’t free mo 
more. Last Sunday I found myself in 
church an’ that’s no place for a bum 


But Red agreed to wait until the big 
boiler was overhauled and by the fol 
lowing spring a change had come ove! 
him. He quit chewing, he gave away his 
Mackinaw coat, he started to study. He 
lost his flair for flowery and blasphem 
ous language. 


Dark Eyes Claim Red 


And the cause of all this was a clk 
tured and dark-eyed little lady, who ¥# 
related to most of the best families ® 
town. The mighty Red had fallen. Som 
construction boss had lost a hard 
ting craneman and we had gained t? 
best boiler-room foreman in the st! 
For which we bowed low to the litt 
lady with the dark eyes. 
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Worn machine parts ordinarily headed 


for the scrap pile start a new life when 


Sprayed Metal 


‘\Saves Material 


reconditioned by metal spray. American 
Sugar Refining Co engineers say that, 


while not a cure-all, this method of re- 


pair offers the best answer to many of 


their ordinary maintenance problems 


the win- 
nih 0 THE ENGINEER, maintaining a of wear to permit reinstalling the old 
cael plant means combating his natural part without disturbing adjustment of 
‘ade hin "ies, corrosion, erosion, and wear of attached arms or cams. Adjustments on 
that was Uo'ne parts. Time often dictates what complicated machinery can waste more 
methods are most suitable for repairing time than that consumed in making 
lamaged machines. When machine out- repairs. 
“@ age drastically reduces plant output the Under war conditions, need to con- 
we repair must be made in the shortest pos- serve strategic materials puts a pre- 


sible time. Even when the cost of a new 
part is justified a quicker repair some- 
limes results from building up the point 


mium on repair instead of replacement 
and on repair methods that are eco- 
nomical of restricted material. 
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F M Gibson and J W Gibbons, Amer- 
ican Sugar Refining Co, began using 
the metal-spray process in 1932 to re- 
pair machine parts and to protect sur- 
faces against corrosion. They have been 
able to save time, materials, and money 
by buildng up worn areas on shafting, 
valve stems, and pump rods instead of 
purchasing new parts. In many cases 
repaired areas gave better service than 
the original because the built-up metal 
offered greater resistance to wear. Cost 
of parts forged from tough, wear-resist- 
ing metals is often prohibitive and 
where ordinary steels have adequate 
strength, wearing surfaces can be faced 
with a small amount of alloy material 
that is better able to resist wear. 


Many Different Uses 


Successful applications have been 
made on turbine governor spindles, 
river-water pump casings, engine throt- 
tle-valve stems, pump and motor shafts, 
crankpins and wristpins, pump piston 
rods and machine shafting to build up 
worn parts. Sprayed metal applied to 
the inside of tanks, centrifugal driers, 
coolers, filters and tank trucks protects 
against corrosion from sugar liquor. 
This metal coating not only protects the 
base metal against corrosion but also 
prevents contamination of the sugar 
from corroded particles. Absence of all 
black specks or coloring matter from 
the product is in itself reason enough 
for the application of a protective coat- 
ing to containers. 
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On the centrifugal driers for specialty 
sugar, the cast-iron frames, syrup gut- 
ters and wrought-iron casings were scal- 
ing badly from corrosion. Spraying all 
parts with zine 0.025 in. thick has given 
complete protection against abrasion 
from sugar crystals as well as against 
corrosion. The sugar-mold separators 
were sprayed with aluminum. Both the 
driers and molds remain in good con- 
dition after seven years’ service. 


Results In Definite Saving 


Savings made by repairing the casing 
of a salt-water pump illustrate the value 
of this method. Water action had eroded 
the cast-iron casing to such an extent 
that it meant either making repairs or 
purchasing a new bronze casting cost- 
ing approximately $2200. Considerable 
experimenting was necessary before a 
suitable combination of metals was 
found. The final application consisted 
of a primary coat of lead, filling all 
holes, followed by a coat of manganese- 
bronze 0.380 to 0.500 in. thick in some 
places. This job still proves satisfactory 
after three years. Filling the honey- 
combed areas and covering the entire 
inside surface with a complete coating 
cost only $240.00 and increased the 
pump capacity. After returning the unit 
to service the output jumped from 5000 
to 6500 gpm. 

Seven years ago spraying of liquor- 
storage tanks was begun. Previously 
many different kinds of paint and en- 
amels had been tried with but little 
success. Experience with the first tank 
showed the impossibility of removing 
the liquid from behind riveted seams 
and angle brace supports. Liquid trap- 
ped at these joints seeped out and 
flowed behind the coating, causing early 
appearance of rust spots. Welding a 
one-bead layer around the edges of 
these joints provided a tight seal over 
which the sprayed zinc was applied. 

Experimental application of hard 
rubber, with the powder gun, was made 
on two filter bottoms to determine suit- 
ability for this service. Sprayed rubber 
usually becomes plastic at temperatures 
above 140 F but the weight of the filter- 
ing medium has held the rubber in 
place four years even at temperatures 
above 212 F. 

These few successful applications and 
the corrosion-resisting qualities of the 
applied metal warranted the purchase 
of a second complete spraying outfit. 
During the following years metal spray- 
ing has been used to coat the inside of 
process tanks, filters and other items of 
equipment too numerous to mention. 
Choice of metal coating has been gov- 
erned entirely by the service; trials 
and experience determine which metal 
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or plastic is best suited for each prob- 
lem. Metals are applied with a wire 
gun; rubber and other plastics must be 
applied with a powder gun, which is 
also suitable for spraying metals in a 
finely pulverized form. 

Building up worn parts by metal 
spray is especially valuable when obso- 
lete machine parts show wear. Replace- 
ment requires special machining that 
increases the cost greatly. A throttle- 
valve stem on a Rice & Sargent engine 
became badly worn. As this valve was 
no longer manufactured, parts could 
not be purchased. Undercutting the 
stem for a distance of 6 in., the surface 
was roughened and a layer of high- 
carbon steel applied, building the stem 
to a larger diameter over that area. 
Grinding reduced the stem to size with 
a good smooth finish and it is now nine 
years old. 

Ten years ago a governor-spindle 
sleeve on one of the power-house tur- 
bines reached the stage where it was 
necessary to shut down the turbine until 
a new sleeve was installed. As this par- 
ticular governor was obsolete, the man- 
ufacturer required three weeks for de- 
livery at a cost of $140. The sleeve was 
built up by metal spray, turned to size, 
and reinstalled, requiring a total out- 
age time of 24 hours. The complete job, 


Fig. 3—Coal-crusher spindle before restoring taper and keyway by metal spray 


including labor and metal, cost $15. 

Numerous pump and motor shail: 
have been saved from the scrap heap 
by building up worn areas at packing 
glands and bearings. Packing-gland 
leakage persists when the shaft i 
scored because score marks cut new 
packing and excessive gland pressur’ 
tends to cause additional wear, espe: 
cially if abrasive matter is presetl. 
Building up the shaft areas at friction 
points allows selection of a metal or 
alloy more capable of withstanding this 
friction and wear. 


Costly Machining Avoided 


The impeller shaft for a large pum? 
was severely scored at the stufling 
boxes, allowing air to enter at this 
point and causing loss of prime. Ex 
amination showed the shaft badly wor 
next to the packing. Being fabricale’ 
from crucible F12 stainless steel, hes! 
treated and hardened, the shaft w2 
worth approximately $90.00 in 
rough. Machine work on the sha! 
included a marine thrust on one ¢ 
and a special coupling on the sit! 
with screw threads along the mid-secti” 
for impeller clamping nuts. Saving this 
valuable piece of material involved ms 
chining away the worn areas to form 8 


rough bonding surface and building "? 
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s Fig. 2—Packing scores removed, the shaft is restored by spraying and machining 
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with sprayed stainless steel No. 2. This 
job is now six years old. 

Installing new motor shafts is a 
costly and time-consuming job. On dc 
motors, and American Sugar Refining 
uses hundreds, it generally means com- 
plete rewiring and rebuilding of the 
commutator. Rather than resort to this 
method some operators have the shaft 
machined to a smaller diameter and 
fitted with smaller bearings. Reducing 
ihe journal and bearing size not only 
results in higher bearing pressures but 
hecessitates carrying many odd-size 
bearings in stock. At American Sugar, 
they apply built-up metal to restore nor- 
mal journal diameter. Building the shaft 
lo its original size eliminates the cost 
and time of installing a new shaft, keeps 
the bearing pressures normal and per- 
mits stocking of regular bearing sizes. 
‘prayed-metal journals form good bear- 
ing surfaces because the innumerable 
pores hold and carry oil over the bear- 
ing. Stainless steel No. 2 serves where 
‘rinding is possible, because its hard- 
‘ess prevents machining; No. 1 must be 
sed when space does not permit the 
‘trance of a grinding wheel. 

Other shaft problems occur in the 
“omplicated packaging and handling 
“duipment. Outage time on these ma- 
chines, handling a large percentage of 
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Fig. 4—Convenient lathe setup for spraying the inside of sugar-liquor drums 


plant output, must be kept at the abso- 
lute minimum; otherwise thousands of 
dollars will be lost in production alone. 
Cost of a new shaft, although high, is a 
small item compared to production loss; 
new installation consumes more time 
than required to repair the old shaft by 
metal-spraying the worn areas. These 
shafts, fitted with cams and _ levers 
which, once removed, throw the entire 
machine out of adjustment, are better 
left intact whenever possible. Spraying 
and machining of the worn areas re- 
quires only an hour and a half and 
saves, in the cost of a new shaft alone, 
the appreciable sum of $130. 


Extreme Service Conditions 


Pump rods, piston rods, valve stems, 
crankpins and wristpins are some of 
the many power plant items that have 
been built up and repaired successfully 
by spraying on additional metal. Taper 
shaft ends for crossheads and gears are 
built up and pressed into place as good 
as new. Taper fits have been pressed 
into place under pressure exceeding 40 
tons and removed without disturbing or 
destroying the built-up metal. The taper 
and keyway on the pusher-arm shafts of 
four coal crushers, subjected to heavy 
duty, were found worn and loose. Build- 
ing up the taper and keyway restored 


the fit; the shafts were then reinstalled 
and have been operating continuously 
for five years. 

Each application helped to show other 
uses where the method would serve. In- 
spection of furnace stack breeching, 9 
ft in diameter and 82 ft long, installed 
out of coors, showed evidence of seri- 
ous internal corrosion over the entire 
length, including 14 feet up the stack 
itself. Condensation uniting with sul- 
phur in the furnace gas had formed 
weak sulphuric acid that attacked the 
metal surfaces. Sandblasting removed 
the rust and cleaned the surface and 
sprayed lead protects against any 
further covrosion. 


Metal spraying is useful for 
many. repairs but American Sugar 
Refining Co engineers feel that it 
cannot be considered as a cure- 
all. The following recommenda- 
tions result from tests and studies 
made in this plant: 


1. Use low-carbon steel as a 
bond on cast iron before apply- 
ing high-carbon steel. 


2. Zine provides a good bond 
coat on steel before applying 
aluminium. 


3. Sandblasting is preferred 
to metal shot for cleaning the 
surface. Sand grain impinge- 
ment is sharper and _ closer. 
Rusted shot leaves spots on the 
surface. 


4. When spraying over 
welded areas, use bare rod for 
welding, or heat weld to burn 
away remains of flux. 


5. Use air that is dry and 
spray only when atmosphere 
relative humidity is below 70%. 


6. When spraying a shaft, 
make a complete pass for each 
coat. Building up to full thick- 
ness in a series of rings results 
in concentrated heating. 


7. Complete spraying in one 
operation: don’t allow a_ par- 
tially completed shaft to lie for 
several hours between coats. 


8. Substitute the groove 
method instead of rough thread- 
ing when preparing the end sur- 
face of a shaft for spraying. Up- 
setting the ring edges provides 
greater resistance against coat- 
ing movement when it is not 
anchored at both ends. 


9. Operators spraying in con- 
fined areas require fresh air 
supplied through a face piece. 
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SPARKS FINGERPRINT 


P IN THE NATION-WIDE drive to get dor- 
mant industrial scrap back into war 
work, as melting scrap or otherwise, 
every power engineer must play his 
part. That means sorting as well as col- 
lecting. Don’t depend on the junkman 
to rescue precious stainless steels, high- 
speed tool bits and such like from run- 
of-mine iron and steel scrap. The costly 
alloying elements will probably be lost 
forever by such mixing. 

Sometimes you can identify such 
items as tool bits by shape, markings 
and use, Just as often the expensive and 
rare alloy carries no outer mark indi- 
cating its composition. If not, grinder 


SCRAP 


METAL 


Manganese 


Steel 


sparks will generally identify the metal, 
just as fingerprints spot the man. Table 
and sketches, reproduced with permis- 
sion from Metals and Alloys, weve or- 
iginally prepared by the Norton Com- 
pany, Worcester, Mass. 

Make the spark tests on a high-speed 
power grinder arranged so sparks fly 
horizontally and can be viewed in dim 
light against a dark background. Natur- 
ally, the sparks will vary somewhat 
from the sketches, according to type of 
wheel, speed and pressure. For a good 
final check, compare sparks from the 
“unknown” metal with those from stan- 
dard samples of known composition. 


Referring to the numbers in the 
tables, you can usually bunch 1, 2, 4 
and 5 together for melting purposes. 
It is sometimes permissible to put 3 
into the same batch, but separate stor- 
age of high-carbon steel will generally 
reveal pieces that you can reuse as tools. 
If possible, store separately each com- 
position from 7 to 14 inclusive; and 
label them separately because all these 
items are rare and costly. 

Item 15 should be broken down— 
copper and copper alloys in one pile. 
aluminum and aluminum alloys in an- 
other. Magnesium alloys, also, should 
be kept separate. 


VOLUME LENGTH CoLor OF CoLor OF QUALITY NATURE 
OF OF STREAM STREAKS OF OF 
Mera STREAM Srream,in. Near Near SPURTS Spurts 
1. WrouGur Inon................ Large 65 Straw White Very few Forked 
2. MACHINE STEEL.......... .... Large 70 White White Few Forked ; 
3. Canspon Toon STEEL........... Moderately large 55 White White Very many Fine, repeating 


4. Gnay Cast Inon............... Small 25 Red Straw Many Fine, repeating 
S. Wurre Casr Inon........-..-. Very small 20 Red Straw Few Fine, repeating 
. ANNEALED MALLEABLE IRon.... Moderate 30 Red Straw Many Fine, repeating 


7. HiGu-SpEeEp STEEL............. Small 60 Red Straw Extremely few Forked ; 

8. MANGANESE STEEL............ Moderately large 45 White White Many Fine, repeating 

9, STAINLESS STEEL.............. Moderate 50 Straw White Moderate Forked dei 

10. Tuncsren-Curomium Die Small 35 Red Straw * Many Fine, repeating 
STEEL Forked 

Large (curved) 55 White White Moderate 

A Very small Orange Orange None 


13. Cementrep Tuncsten Carsipe. Extremely small 2 Light Orange Light Orange None 
SE Tree Very small** 10 Orange Orange None 
15. Copper, Brass, ALUMINUM..... None None 


Vigures obtained with 12-in. wheel on bench stand and are relative only. 


wheel, pressure, etc. 
* Blue-white spurts. 


108 (118) 


** Some wavy streaks. 


Actual length in each instance will vary wit! grinding 
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SHORT QUESTIONS —- QUICK ANSWERS 


About Air Compressors 


(Enumerate precautions to be taken 
before the initial starting of an air 
compressor. 


\—First check the oil level in all oil 
reservoirs and fill the cylinder lubri- 
cator. A good policy during erection 
is to cover bearings, journals, and 
cylinder walls with a light oil film dur- 
ing assembly. This initial oiling serves 
for the first few revolutions of the ma- 
chine. Operate the lubricator by hand 
to force a small quantity of oil into 
the cylinders. Make a thorough inspec- 
tion of the unit for loose parts or foreign 
material and then turn the machine 
several times by hand to make sure that 
all moving parts are free. Turn on 
cooling water and check for obstruc- 
tions and leaks. 

When control of the driving unit 
permits, apply power momentarily and 
allow the machine to drift to a stand- 
till. If the hand turning or momentary 
start produces no evidence of tight 
hearings, it is safe to operate the unit 
unloaded. Variable-speed machines can 
be operated slowly with a gradual in- 
crease to full speed; constant-speed 
machines must be operated at full speed 
immediately. Bring the unit to rest 
every five to ten minutes and check all 
bearings for heat. After running from 
one to two hours unloaded, partial load 
can be applied. Increase the load 
‘lowly and make frequent shutdowns 
‘0 inspect bearings and other moving 
parts inaccessible during operation. 

The breaking-in run is important and 
lime and care spent during this period 
will pay in lower repair bills later on; 
close observance of the machine will 
catch defects before damage occurs. 
Mfter several hours operation it is 
advisable to remove cylinder heads and 
spect internally for lubrication. 


(How often should air-compressor 
alves be inspected? 


\—Inspect valves at regular intervals, 
hot exceeding 30 days, even when com- 
Pressor operation is satisfactory. This 
mspection should include a thorough 
removal of any foreign deposit found. 
When yalve plates are interchangeable 
ind seat marks are worn into the plate, 
‘re must be used in replacing so that 
the plates are returned to their original 
Wncation, Otherwise, the seat marks 
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will not coincide and leakage will 
occur past the plate. 


Q—What method is suitable for locat- 
ing leaks in compressed-air iines? 


A—Liquid soap serves best for locating 
small air leak in joints and valves. A 
number of leaks that seem small in 
themselves will total a tremendous 
quantity of wasted air. Compressor 
operation on a closed system indicates 
total leakage. Careful maintenance of 
piping will, in some cases, eliminate 
the necessity of installing additional 
compressors. The table shows cost of 
wasted air from different-size leaks. 


Air wasted Air cost 
Size of per month, per month, 
opening, at 100 psi, at $.06 per 
in. cu ft 1000 cu ft 
3% 6,671,890 $400.31 
vA 2,920,840 175.25 
740,210 44.41 
ts 182,272 10.94 
as 45,508 2.73 


Compressed Air Institute 


Q—W hat is meant by the absolute ratio 
of compression? 


A—This is the ratio of final pressure to 
initial pressure. Both pressures must 
be stated in absolute values. For ex- 
ample: An air compressor takes atmos- 
pheric air and compresses it to 100 psi 
gage pressure. The 100 psi gage pres- 
sure + 14.7 psi atmospheric pressure 
= 1147 psi abs. Then 114.7 + 14.7 
= 7.8, the absolute ratio. 


Q—What pressure will be exerted by a 
volume of compressed air of 80 F and 
100 psi when it is heated to 250 F? 


A—As the volume remains constant the 
resulting pressure can be found as fol- 
lows: Reducing to absolute tempera- 
tures, 20 + 460 = 540 F, and 250 + 
460 = 710 F. Then pressure at 250 F 
is equal to (100 + 14.7) X a = 
psi abs; 150 — 14.7 = 135.3 psi gage. 


Q-—What practice is recommended for 
replacing cylinder-head gaskets? 

A—It is important that cylinder-head 
gaskets be made from asbestos or other 


material suitable for this service. Cor- 
rect thickness is necessary if piston 
clearance is to be maintained at the 
original value. When measuring thick- 
ness of an old gasket make allowance 
for the amount which it has been com- 
pressed. The material must withstand 
heat of compression as well as oil seep- 
age. Ports must be cut in the gaskets 
to match water or air passages cast in 
the head; otherwise, through flow will 
be obstructed. Shellac can be applied 
to one side to hold the gasket in place 
but the joint should part easily on the 
other side. 


Q—How should compressor piston-rod 
packing be adjusted? 


A—When inserting new fibrous pack- 
ing, place the rings so that joints come 
at different points around the rod. Fill 
the gland with packing and force it 
into place with the follower. Do not 
use excessive pressure and, after the 
packing is snug, slack off on the gland 
nuts. Squeezing the packing tightly 
forces out the lubricant and exerts 
undue pressure on the rod. After the 
compressor is warmed up, take up on 
the packing only enough to prevent 
blowby. Packing drawn up too tight 
causes heating, scoring and cutting of 
the piston rod. 


Q—W hat does the presence of a deposit 
on compressor valves indicate? 
A—Deposit on the valves indicates 
that, the intake air is dirty, too much 
or an unsuitable oil is being used, or a 
combination of both. 


Q—How can the intercooler pressure, 
for equal work in each cylinder, be 
determined without measuring the 
cylinder diameters? 


A—Assume a compressor takes air at 
atmospheric pressure and discharges 
at 250 psi gage. Ratio of compression 
is: (250 + 14.7) + (0 + 14.7) = 18. 
Then intercooler pressure (0 + 14.7) 
x VIB = 625 psi abs or 47.8 psi 
gage. Obtain the same result by taking 
the square root of the product of the 
initial and final pressures. Then inter- 
cooler pressure is \/264.7 xX 14.7 = 
62.4 psi abs or 62.4 — 14.7 = 47.7 
psi gage pressure. 
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PRACTICAL AIDS TO OPERATION 


Homemade Heavy-Pipe Bender 


BENDING HEAVY PIPE is not difficult 
for competent mechanics who have ade- 
quate equipment for doing the work. 
War restrictions have changed this 
and one oil-refining company now does 
its own bending. To do this work they 
built a concrete bending platform on a 
plot of ground near plant roadways so 
that pipe can be delivered and removed 
easily by truck. 

To build the bending platform they 
dug a pit 13 ft long, 6 ft wide and 2 ft 
deep and in it placed a wood form 3 ft 
high. Before pouring the concrete 55 
sections of 2-in. extra heavy pipe were 
set up in the form. These sections were 
just long enough to reach to the top 
of the concrete when poured and were 
set on 12-in. centers. A heavy ring and 
U-bolt placed in one corner anchored 
a chain fall to do the bending job. 
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A gas furnace, built at one end of 
the platform, heated the pipe before 
bending. They built the heating fur- 
nace, 6 ft long inside, with common fire 
brick laid up with fire-clay mortar, 
reinforced at top and bottom with stay 
bolts and steel straps. The two ends 
of the furnace were only partly bricked 
in, leaving space in the center for ad- 
justing the pipe in the flame. A stand- 
ard gas burner, placed in one side of 
the furnace and a steel plate cover 
completed the job. 

Accessories included a back rest 
around which to bend the pipe. This 
was made from a piece of channel iron, 
heated and shaped with the flanges on 
the outside of the curve. Steel pins that 
would just fit in the 2-in. pipe sections 
and about 12 in. longer provided the 
anchors for the pipe when bending. 


Several pieces of chain with a hook on 
each end to help anchor the pipe {or 
bending and a 5-ton chain fal! to pro. 
vide the bending force completed the 
accessories. 

When starting to make a bend, the 
pipe is placed in the furnace so that 
it will be heated in the desired place, 
A hand valve in the gas line controls 
the intensity of the flame according to 
the judgment of the mechanics doing 
the bending. The flame should never 
be hot enough to injure the pipe or 
badly oxidize its surface. Before plac. 
ing the pipe in the furnace. in some 
cases the end nearest the bend is closed 
by a tack-welded disk with a hole in it 
to hook in the chain, as in the photos. 

When the color of the pipe indicates 
that its temperature is about right for 
bending it is removed from the furnace 
and placed against the bending are. 
They anchor the short end of the pipe 
with chain to one or more posts in the 
platform and the long end by more 
chain to the chain fall. The top photo 
shows workmen bending extra-heay 
pipe after heating it in the gas furnace. 
As bending progresses it may be neces. 
sary to quench part of the pipe nearest 
the anchor post, bottom photo, using 
water sparingly and with judgment. 

Number of heats necessary to make 
a bend depends on pipe thickness and 
size, kind of bend and skill of work- 
man. By using a combination of sev: 
eral steel posts in different anchor holes 
almost any shape pipe can be made for 
steam and process lines. Two intelligent 
workmen with a knowledge of metals 
will soon get the hang of making a good 
bend after a few preliminary tries. 


Compressed-Air 
Low-Water Alarm 


In tHE Metropo.itaN Life Insurance 
Co home-office building in New Yor 
City compressed air is used for a wid 
variety of purposes. Among these | 
a low-water alarm on the roof tanks. 
as indicated in the figure. In the tank 
a float-controlled ball cock is installed 
and located so that the float will open 
the cock when the water drops te th 
lowest level permitted. A ¥2-in. 
connects this valve to a tee at the top 
of the tank. From the tee ¥4-in. 
connects to the compressed-air suppl 
and to the signal device in the engi” 
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room to call the operator’s attention. 
The signal device consists of a closed 
cylinder C with a spring-loaded piston 
in it. An air whistle connects into 
one side of the cylinder with an air 
supply line connected into the oppo- 
site side. The air line from the tank 
connects to the bottom of the cylinder 
and a full or empty indicator connects 
to the top of the piston rod. 

As long as the house pumps function 
properly from the start-and-stop float 
switch, water in the tank stays at a 
level that submerges the ball cock and 
it remains closed. When this condi- 
tion exists air pressure is normal 
under the indicator piston and the 
piston remains in a raised position 
to close the passage between the air 
supply and whistle. With the piston 
in this position the word “Full” on the 
indicator shows through a small win- 
dow in the enclosing case. 

If water in the tank drops below the 
lowest permissible level the ball cock 
opens, drops the pressure in the air 
line and the indicator piston falls to 
the bottom of cylinder C, as shown. 
In this position a horizontal hole H 


Ex, 


Al. > 
Full 
Whistle 


through the piston connects air supply 
line to the whistle to signal the at- 
tendant, who can take the necessary 
steps to correct the fault. When the 
piston is in its lowest position, the 
target on the indicator shows “Empty” 
through its window. A spring-loaded 


test valve like that shown at A con- 
nects to the lower end of the air line 
running to the bottom of cylinder C. 
At any time the attendant can push 
this valve open to test the indicator 
by releasing the air from the line. 
Fietp Epiror 


A FEW YEARS AGO we encountered some 
cases where plants were not getting full 
power out of their air tools and found 
that the air lines and hose were too 
mall, In one plant a 2-in. pipe ran 
along the ceiling with 14-in. drops to 
the floor. A gate valve and two 14-in. 
hoses connected to the end of each pipe. 
Ineach end of the air hose a pipe nipple 
reduced the opening to about 3-in. 


Correct Pressure Increases Air-Tool Efficiency 


and on some to 4-in. The hoses, re- 
paired at one or two places, had a few 
more nipples at these spots. Tools used 
included an assortment of 6- and 8-in. 
air grinders and chipping hammers. 
We demonstrated a new 8-in. air 
grinder and noticed the tool seemed to 
lack power. An air gage connected to 
the entrance hole in the grinder handle 
showed a pressure of only 50 psi when 


‘ 
for Z'hose nipple 
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the tool was working with 92 psi at the 
compressor. The grinder did only about 
half the work it was capable of doing 
if proper size hose, pipe and connec- 
tions were used. We installed a 34-in. 
hose with correct-size nipples at each 
end near the compressor where we 
could hook right to the 2-in. pipe. Then 
the tool did about twice as much work, 
with no extra effort on the operator’s 
part. 

Since then I have checked com- 
pressed-air pressure at the tools in 
many plants and have found it low in 
most of them. Metal removal with 
grinders has been increased as much as 
66% in some cases by installing the 
right size pipe and hose. In some cases 
after piping, hose and couplings had 
been increased to the proper size it was 
not necessary to invest in new air tools 
as had been intended before the change 
was made. The diagram shows wrong 
and correct air-line connections, at A 
and B respectively. 

A study of the reasons for using 14-in. 
hoses and 14-in. pipelines shows that in 
most plants the engineers expect to use 
but one tool, but later add more with- 
out increasing the pipe size. The aver- 
age air grinder for 6- and 8-in. wheels 
has a %%-in. hole for the air, but some 
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of the newer ones have a ¥%-in. hole. 
Various makes of chipping hammers 
and tampers have a 14-in. hole. When 
a plant is using all three sizes, it is 
quite general practice to equip the air 
hose with a nipple to fit the smallest 
tool. Then, for the nipple to fit the 
larger tools a reducing bushing is in- 
serted in their air hole, whereas, the 
hose and couplings should be bought 
to fit the larger tools and the smaller 
ones adjusted to take the. same connec- 
tion. Years ago some plants found 
that a %4-in. air hose was too large and 
bulky for portable tools and to meet 
objection from operators went to a 
%-in. hose. This objection no longer 
exists because light-weight 34-in. air 
hose light, flexible and tough enough 
for all purposes is available. 

Paper presented in the “Compressed 
Air in Industry” contest sponsored by 
the Compressed Air Institute. 

Chicago, Ill. Don A Row 


Make Safety 
Guard Permanent 


WE PROVIDED DOUBLE DOORS near one 
end of our power station to permit 
handling equipment in and out of the 
plant with an overhead trolley. A pump, 
the last unit in the plant, was set in 
a pit low enough below the door to 
permit lifts to pass over it. When the 
doors were opened for station ventila- 
tion, there was danger of someone walk- 
ing in through them and falling into 
the pump pit. The usual way of pre- 
venting this was to stretch a chain 
across the opening. 

Chains have a way of being un- 
hooked when they should be hooked and 
failing to give proper protection. We 
therefore decided to eliminate the hu- 
man element entirely by installing a 
34-in. pipe across the doors, held in a 
socket screwed to the door frame, as at 
A in the photo. This barrier cannot be 
dropped without taking out the screws, 
and so cannot be accidentally removed. 
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Alarm Safeguards Hot-Water Temperature 


ANY PLANT SAFETY PROGRAM that fails 
to include within its scope supervision 
over the control of domestic hot-water 
temperatures is overlooking a frequent 
source of serious and sometimes fatal 
injuries to personnel, Numerous cases 
are on record of scalds caused by wash- 
room or shower-bath water being ex- 
cessively hot, accidents which might 
have been avoided had some effort been 
made to prevent hot-water temperatures 
from rising above safe limits. 

Most hot-water temperatures are con- 
trolled by thermostatic valves or similar 
devices, but unless such devices are 
carefully maintained and their settings 
checked at frequent intervals they can- 
not be depended upon. Permanently 
installed thermometers may become in- 
accurate and should be checked. 

To remove the possibility of danger- 
ous hot-water temperatures in our plant 


we installed a solenoid-tripped valve in 
the steam line in addition to the usual 
thermostat-controlled valve. The sole- 
noid-tripped valve is opened by hand 
against the tension of a spring and 
latched open. Its coil connects to a 
normally open thermostatic switch in- 
stalled in the top of the tank, as in the 
diagram. 

The thermostat on the valve switch 
is set for about 10 F above the one on 
the control valve. If the steam-control 
valve fails to function properly and the 
water temperature goes 10 F above nor. 
mal the thermostatic switch closes and 
trips the solenoid valve and rings the 
alarm bell. Steam cannot be supplied to 
the water heater again until an attend: 
ant resets the solenoid operated valve 
after the water temperature has re- 
turned to normal. 


Lynchburg, Va. O M Roserts 


Being positioned on the frame clear of 
the doors when they are closed, there 
is no reason for removing the pipe bar- 
rier except when some large part is 
being taken out or into the plant, which 
is seldom. This makes the guard prac- 
tically permanent. 
Houston, Texas C Lynpe 


Glass Jars Make Handy 
Small-Part Containers 


MANY SCHEMES have been used by me- 
chanics for storing screws and other 
small parts so that they would be at 
hand when needed. The drawing 
shows my way of doing the job. In the 


center of the covers of small screw-to} 


glass jars I solder a hook so that the 
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Head tarik------ 


---Air chamber 


Head-tank filling 
valve normally closed-™ 


Check 
valve’; 


As shown in the diagram, wash water 
was supplied by a deepwell pump. A 
head tank provided an emergency sup- 
ply in the event of pump failure. Since 
the normal water level in the well was 


Filter 


Oy ALL THE FACTORS affecting stability 
of gravel filter beds none is more im- 
portant than backwashing to remove 
‘the solid material strained out of the 
filtered liquid and held by the finely 
divided filtering sand. 

Backwashing troubles are primarily 
caused by improper distribution of back- 
washing water under the filter bed pro- 
‘ducing high flows over small areas of 
the bed, or entrance of large volumes of 
air with backwashing water. In either 
tase there is always danger of rupturing 
lor causing boils in the sand layer, which 
will cause the filter bed to have uneven 
thickness and poor filtering efficiency. 
While control of water distribution un- 
der the filter bed is a matter of proper 
piping design, preventing the admission 
of air is not so simple and frequently 
requires considerable engineering in- 
zenuity, as indicated by the experience 
in a large industrial filtration plant. 


---Wormal water level 


“~-Check valve 
Open when____” Backwash and ___--* 
back washing overflow line 


some distance below the ground surface, 
considerable air leaked through the 
pump packing gland into the vertical 


Air Chamber Cures Filter-Bed Troubles 


section of the pump discharge pipe in 
the well when the pump was shut down 
after each backwashing operation. 
When the pump was started up again 
this air was forced out and up through 
the filter bed, disturbing its condition. 

Numerous venting arrangements were 
tried to get rid of the air before it 
reached the filter but none proved en- 
tirely successful. Finally it was decided 
to install an air chamber just ahead of 
the pump check valve, as in the dia- 
gram, which solved the problem. This 
chamber was made sufficiently large to 
contain all the air in the well piping 
when the pump was started, when the 
air was compressed to the pressure re- 
quired to open the check valve. This 
air remained in the chamber until the 
pump was shut down and then ex- 
panded ‘back into the well to be recom- 
pressed when the pump started again. 

Stanton, Va. S H CoLeMAN 


jars can be hung by their top on a rod 
“upported back of my work bench. They 
ae then away from danger of being 
knocked or jarred off a shelf yet con- 
\enient when needed. The contents of 
te glass containers can be readily 
identified, 


Penacook, N. H. CH WILLey 


\utomatic Latch for 
Pumphouse Door 


Ve MADE At rOMATIC LATCHES to hold 
“t pumphouse doors open, as in the 
ure. A support for each latch was 
made from a length of 2-in. pipe swaged 
'@ conical form at one end. We di- 
‘led this cone in the center with a slot 
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for the latch, shaped as shown. A bolt 
through a hole in the latch, about two- 
thirds its length from one end, supports 
the latch in the top of the post, set 
securely in the ground. 


When the door swings open it hits the 
top end of the latch and swings it down. 
When the door clears, the latch drops 
to the position shown and locks the 
door open. Being self-actuated and set 
near the building, the latch neither 
requires attention to insure its opera- 
tion, nor does it interfere with full use 
of the door. 

Houston, Texas CHARLES C LynpE 


Reducing Valve Keeps 
Sump Pump Primed 


WE INSTALLED an end-section, single- 
stage, centrifugal sump pump in an 
unattended automatic pumping station 
to operate against about a 6-ft static 
suction lift. This pump, started and 
stopped automatically by a float in the 


Reducing 
valve ~~. 


Fresh water“ 
priming 


sump, handled a mixture of fresh and 
sea water that built up a slimy deposit 
and kept the foot valve from seating 
drop-tight. Because the pump operated 
at the end of long shutdown periods 
only a small leak through the foot valve 
caused a loss of prime. 

To insure that the pump would re- 
main primed we made a 14-in. connec- 
tion from the fresh water main into the 
pump discharge. In this line we con- 
nected a 1%4-in. reducing valve, as in the 
figure, set to let water flow into the 
pump if discharge pressure dropped 
below the static discharge head on the 
pump. Thus the reducing valve sup- 
plied the water, lost by leakage through 
the foot valve, to the pump. When the 
pump is operating it develops a pres- 
sure above the reducing-valve setting 
and this valve remains closed. We found 
that about one gallon of water per hour 
keeps the pump primed when it is shut 
down. This water leaks through the 
foot valve into the sump and is removed 
by the pump with the drainage. 

St. John, N. B. CS Crark 
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To obtain first-class commuta- 
tion on direct-current machines, 
brushes must be carefully spaced 
around the commutator and set at 
the proper angle. The studs that sup- 
port the brush holders must be care- 
fully set, not just tightened in place 
and allowed to come where they will. 
Inacecuracies in the different parts of 
the brush rigging may accumulate in 
some cases and cause a considerable 
error in the stud alignment with the 
commutator. Therefore, first deter- 
mine the approximate distance of the 
studs from the commutator to give 
correct angle of the brush holders 
when they are set about % in. from 
the commutator. Check the distance 
between each end of the studs and 
the commutator with inside calipers. 
If a stud is not parallel with the com- 
mutator correct its alignment with 
paper shims back of its insulators 


HOW TO SPACE BRUSHES ON COMMUTATORS 


— 
Correct staggering A 


Incorrect staggering B 


Setting of brush holders with re- 
lation to the commutator varies 
slightly with brush-holder type, but in 
all cases the holders should be set 
equal distances from the commutator. 
Usually this distance does not exceed 
\% in. For a gage use strips of fiber 
to obtain the proper thickness. Place 
the gage under a brush holder, loosen 
the set screws or clamping bolts, move 
the holder down until it rests firmly 
on the fiber and then securely fix 
the holder in place. Repeat this op- 
eration on all holders. If work is 
started with the brush rigging dis- 
mantled, manipulate the adjustment 
of one brush holder and its stud until 
the desired angle of the brush on the 
commutator is obtained. Then set all 
the others the same. If the wearing 
face of the brushes has been cut to 
the proper angle, adjust one holder 
and its stud until the brush face is 
tangent to the commutator, when the 
holder is about 4 in. away. Use this 
setting as a guide for the other 
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y] Stagger the brush holders on pairs of studs so that the brashes on one pair 
ride on the space between brushes in an adjacent pair, as at A. This distributes 
brush wear across the commutator. Brushes of the same polarity should not 
track each other, as at B, because wear on the commutator when current flows 
from brushes to commutator differs from wear when current flows from com- 
mutator to brushes. On 4- or 8-pole machines correct brush staggering is done 
as at A, but on 6-pole set two pairs of brushes as at A and one like B 
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To cheel. accurately the brush 
spacing place a strip of paper 


jy around the commutator and 


4 it to the exact commutator cir- 
ference. Remove the paper and 
yately divide the circumference 
gh into as many divisions as there 
brush groups. Draw a line square- 
yross the paper at each division, 
guide in locating the brushes. After 
auds and brushes have been set 
wately it might seem reasonable 
apect that if the brushes were put 
the holders they would be correctly 
ed around the commutator. How- 
s. this may not be true; slight in- 
wacies in the brush rigging may 
aeumulative and cause an error 
the brush spacing. Also, counting 
number of commutator bars and 
iding them into as many equal 
pups as there are brush-holder studs 
mot be used as a guide to check 
» brush spacing, because the com- 
nator bars and the insulation be- 
en them may vary in thickness 


Put the brushes in their holders and fit them to the 
commutator with medium sandpaper. On the final fit 
l the sandpaper in the direction of commutator rotation. 
ttime the sandpaper is pulled, lift the brush and 
um the sandpaper to its original position for another 
l. Continue until the brush face makes a good fit 
h the commutator curvature. Do not use fine sandpaper 
fit brushes. Experience shows that a better fit can be 
ined by using a medium-coarse grade, because it 
snot clog with carbon as do the fine grades. Brush 
can be improved after using the sandpaper by applying 
brush-seating stone. After the brushes have been fitted, 
nthem and the brush holders 


Remove the outer brush in each group. Put the 

marked strip of paper around the commutator again 
and secure its ends with glue or scotch tape. Set the 
brush holders so that the brush toes will be back of the 
marks, put the brushes into their holders and move the 
toe of one brush to its mark. If the brushes are equally 
spaced all the other brushes should toe their marks. If 
some of them do not, loosen their brush holders and 
move the holders up or down slightly to give correct spac- 
ing. When a set of brushes is too far out of location it 
may be necessary to correct the stud position. When the 
brushes are properly spaced, check each brush group to 
see if the toes line up with the edge of the same bar 
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READERS’ PROBLEMS 


° from 34 to 2% in, carry the steam to a vent the water from beco:ning too 
Questions from blank flange in the end of the l-p If there is not sufficient ‘ot water f 
Our Readers header. This arrangement is objection- this arrangement, an a ‘ditional h 
able because it produces considerable exchanger supplied with high-pregs 
noise during extremely cold weather steam could be installed 2. a booster 
Needs Fuel or when it becomes necessary to open all Another method would be to ing 
Heat Storage of the supply valves on the manifold. a heat exchanger with two coils, , 
Would the system efficiency be low- for low-pressure and the other for hi 
Question I ered if we reduced the live steam to pressure steam, with an atitomatie th 
: 65 psi before admitting it to the l-p mostatically controlled regulating vq 
I HAVE AN HRT BOILER 72 in, by 18 ft main? Would this eliminate some of on the high-pressure line. ; 
which we ordinarily fire with oil. For the noise? Could this system be im- Over-all system efficiency (includi 
an period of six hours during each day proved by installing a 4-in. automatic safety factors) would be improved 

we dispose of asphalt fumes by burning reducing valve for live-steam-flow reg- reducing the pressure. 

_them under this boiler. They are sup- ulation? —CH West, 
plied to the boiler at 500 F and 3 psi ’ 
by a blower. When using the fumes for 
fuel the oil burner is adjusted to main- Install Double-Coil Low Pressure 
tain only enough flame to ignite the Heat Exchanger Requires Larger Pipe 
asphalt. To keep the steam pressure 
down requires bleeding steam through ASSUMING THAT THE PIPING is arranged WITHOUT COMPLETE DATA as to t 

} a 2-in. line, usually wide open, into a approximately as shown in the sketch quantities of steam, heat, sources, a 
large concrete pit of water. and that the purpose of the six lines of alternative uses in CH’s problem ti 
During the remainder of the day we various sizes is to provide a means of impossible to give the most effci 

use very little makeup water so it is close regulation, the high-pressure steam water-heating cycle. 
impossible to utilize the heat discharged might conceivably build up full pres- It is unlikely that lowering the li 
to the condensing tank water. Is there sure (150 psi) throughout the entire steam pressure to 65 psi would imprd 
any way that we can store this steam or low-pressure system and cause consider- results, but such a change woul 
the asphalt fumes to allow operation able trouble. necessitate increasing pipe and val 
without wasting steam? If storage is One way to remedy this situation sizes to 6 in. because of the increase 
impossible how can we dispose of the would be to install an automatic pres- steam volume. 
excess fumes above the amount needed sure-regulating valve at A to maintain It is suggested that a single 4 
for ordinary load conditions—HEF same pressure at B as is usually ob- valve of modern streamlined design 
tained when plenty of exhaust steam is throttling service be installed with 
. available. This should be supplemented least an 8-in. and preferably a 10- 
Maintenance of by an automatic thermostatically con- pipe connecting the valve to the 
Ghain Drive -—— trolled valve connected in series to pre- (Continued on page 118) 


Question 2 


We have several chain drives in our 
plant, some being of the so-called silent 
drive and others of the roller type. What 

j is the best method of checking the 
alignment to obtain the best service 
from these drives? What allowance must 
be made for tooth wear to prevent the 
chain from riding or jumping pinion 


Heat exchanger 


Low pressure 
teeth?—AGF mer 
Steam for Water Heating oy EN 
DI as 
Answers to Dec Question 1 “ 
be 

The Question 5 

IN OUR HOT-WATER HEATING SYSTEM we 

use 150-psi steam to supplement low- | 

pressure steam for heating the water. 
The circulating pumps handle 3000 gpm a 


for plant heating. We supply the live 
steam through a 4-in. line to a T-shaped 
manifold. From here six lines varying 
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's the difference between a rifle and a shotgun 


llof us today are trying to do more with less. Power plants, manu- 
acturers, everybody. Like sharpshooters, we have to make every 
ot count. 

Most power plants have to produce more power, with replace- 
nent condenser tubes restricted to a fraction of the original surface. 
vie way to widen this slim margin of safety is to be sure that all 


ew tubes are of the utmost mechanical perfection, are produced by 
Aster metallurgists. GE wwe 


Whether your water conditions require Muntz Metal or Admiralty, 


‘ucan be sure of the maximum service from condenser tubes by COPPER AND BRASS INCORPORATED 


“ying on Revere. For the metal in Revere tubes is uniformly sound, 


de so by manufacturing methods designed to eliminate all surface Sales Offices and Distributors in Most of 
Perfections, internal inclusions, and gas or contraction cavities. America's Major Cities 


The Revere Technical Advisory staff is always ready to help with 
dur problems. 
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Readers’ Problems 


(Continued from page 116) 


header. If some flow at all times is per- 
missible a balanced valve can be used, 
but if tight seating is essential a single- 
seated valve with V-ports and plug to 
reduce wire drawing is recommended. 

This 4-in. valve can be automatically 
controlled by a pneumatic or hydraulic 
pilot valve actuated from the |-p header 
pressure if variations in operating con- 
ditions justify this additional expendi- 
ture. This is a question of total cost of 
manual against automatic control; 
thermal efficiency will not be materially 
affected. 

Some noise in such an installation is 
inevitable but it will be reduced to a 
minimum if the reducing valve is lo- 
cated close to the l-p header and con- 
nected thereto by a large pipe. 


St John, N. B. C G CLark 


Use Air-Operated Control 


Nort KNOWING THE TyPE of heater in 
CH’s installation, or the source of the 
l-p steam, and assuming that the heater 
can handle the load, as seems to be the 
case when h-p steam is admitted 
through the different size lines, | would 
suggest the following hookup (1) For 
steam control: install a pressure-reduc- 
ing valve in the h-p steam line, reduc- 
ing the pressure to 65 psi, to eliminate 
the possibility of creating a backpres- 
sure in the 1-p line which may be fed 
from an extraction turbine or some 
other euipment. (2) For temperature 
control: install a valve in the steam line 
entering the heater, operated by a 
diaphram or bellows mounted on top of 
the valve and controlled by water tem- 
perature. 

If low-pressure air is available in the 
plant I would suggest a “Johnson” or 


“Powers” control with modulating-type 
thermostat mounted on the heater as 
near the hot water outlet as practical, 
this instrument actuating the l-p steam 
valve by air pressure; or a temperature 
control of the conventional type, con- 
sisting of capillary tube and bellows, ac- 
tuated by expansion and contraction 
from temperature changes, as shown 
in the illustration. 


Bogota, N. J. Frep MEYER 


A 4-in. Line is Sufficient 


NO MENTION IS MADE of the drop in 
temperature of the circulating water, 
but assuming a 10-F drop in the system, 
at the rate of 3000 gpm the heat trans- 
fer will be 15,000,000 Btu per hr. The 
available heat should be at least 900 
Btu per lb, considering some cooling of 
the condensate. Therefore 13,333 lb of 
steam per hour at 150 psi would be 
required, 

A 4-in. line will supply 17,000 lb per 
hr and a 3-in. line 9500 Ib per hr. I 
would recommend installing a tempera- 
ture regulator in the h-p steam line of 
such size to supply the necessary make- 
up. By adjusting the regulator to the 
desired temperature the makeup steam 
will be automatically controlled by the 
desired final water temperature. 

Such a device would obviate the 
necessity of constantly watching the 
temperatures and adjusting a multi- 
plicity of valves. 


Scarsdale, N. Y. H P Wiper 


Requests More Detail 


POWER READERS MUST HAVE wasted con- 
siderable time trying to analyze CH’s 
problem before submitting a_ positive 


suggestion for his predi ament, beca 
only a few of the detail~ were stated 
In this particular ; oblem cy 
speaking of heating an. circulation 
hot water, steam an:i steam, | 
sume that the water f.. plant heatj 
is heated through a eat 
where is the economy? erhaps he 
siders a conversion from the present 
boiler to a hot water g-nerator, whi 
would eliminate supplementing 
steam from the h-p sy-iem and cop 
quently solve his problem. Or & 
he inject live steam into the wate 
This of course would produce cong 
erable noise. CH’s trouble origing 
from steam meeting condensate or wa 
in that particular header and it sho 
not require engineering skill to reme4 
this situation. 


Schenectady, N. Y. Cart 


Investigate Other 
Sources of L-p Steam 


THE EFFICIENCY of CH’s heating syste 
would not be lowered but would } 
improved by passing the live stea 
through a reducing valve because th 
]-p steam becomes superheated. 

At present the objectionable nois 
caused by the h-p steam condensing, 
similar to the result one might expeg 
from feeding cold water into the stea 
drum of a boiler, and should be discat 
tinued as soon as_ possible. This hi 
and-miss system of having several siz 
lines running from the header may ha 
been the best in an emergency or a 
makeshift. 

Before installing a reducing valve 
may be found possible to run a bleedé 
line from some other part of the pla 
equipment, between the stages of 
turbine, from the valve chest of a com 
pound reciprocating engine or possi 
from some process where exhaust steal 
is available. 

If necessary, after these sources hav 
been tapped I would install a reducia 
valve on the h-p line but before do 
so I would study the data pertaining | 
the demands of this heating syste 
What are the maximum and minimi 
requirements? What is the range ‘ 
temperature between the flow and 
turn water? Submit all this data | 
reducing-valve manufacturers and th 
will advise as to what type and size‘ 
valve should be used. 

Avoid using a valve that will g 
trouble when the minimum demand 
so small that the seat and disk som! 
coming grooved are a source of co 
stant trouble. 

It may be advisable to fit a them 

(Continued on page 120) 
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INTERS are really cold in Woodland, Maine, up on 
Win Canadian border, but Yarway Impulse Traps, 
handle the heavy condensate load with dispatch at the St. 
Croix Paper Company Plant. 128 Yarway Impulse Traps 
are in use at this plant — draining unit heaters, air pre- 
heaters, steam mains and other equipment. 


More than 180,000 Yarways 
Have Been Sold... | 
... purchased on their performance. Users report that 
quicker heating and greater sustained heating efficiency 
soon pay for their installation and continue to return 
worthwhile profits in plant operating economy. Then, too, 


‘the Yarway Trap’s small size saves space. Its light weight 


simplifies installation. Its unique design with only one 
moving part, and its rugged bar-stock construction, keep 
down maintenance expense. 

Good for all pressures over wide range without change 
of valve or seat —it may be used on any constant or fluctu- 
ating pressures. 

And when you consider that their purchase price is 


=-why not get Yarway performance for your money ? 


Anearby Mill Supply Dealer handles Yarway Impulse Traps 
and will be glad to serve you. Or write for Catalog T-1737. 


YARNALL-WARING CO., 100 Mermaid Ave., Phila., Pa. 
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Readers’ Problems 


(Continued from page 118) 


controlled valve on this system operated 
by the heating water temperature. 


Kearny, N. J. Grorce McNALLy 


Choose the 
Correct Valve 


THERE APPEARS to be no objection to 
CH reducing the pressure of the high- 
pressure steam through a _ reducing 
valve to 65 psi or even considerably 
less. When steam passes through a re- 
ducing valve, some drop in steam tem- 
perature occurs, but no loss of heat, ex- 
cept a slight theoretical loss which is 
so small as to be negligible in practice. 

After passing through the valve the 
steam will be superheated at the lower 
pressure, but as the |-p steam used for 
heating, will, no doubt, be somewhat 
wet, the superheat will be taken up in 


reevaporation, which should be an ad- 
vantage. It would therefore appear that 
there will be no noticeable efficiency 
loss in reducing the pressure of the 150- 
psi steam. 

With regard to the size of the reduc- 
ing valve, it is always desirable to use 
a valve of such a size that it will oper- 
ate, as nearly as possible, full open, 
most of the time. A partially closed 
valve leads to wire-drawing, poor regu- 
lation, and seat destruction. 

The best plan, if possible, is to obtain 
manufacturers’ data on the operating 
capacity of the valve. In the absence of 
this, it is generally safe to install a 
valve half the size of the high-pressure 
line. We are, after all, after a loss of 
pressure, and we need not mind if this 
is partly caused by the added friction 
of a small valve. 


Bloomfield, N. J. J O G Gispons 


What Causes 
Grate Burning? 


Answers to Dec Question 2 
The Question 


Our 554-HP BOILERS are equipped with 
twin chain-grate stokers. We have just 
finished replacing an 18-in. strip down 
the center of each grate, the only part 
of the grate area damaged. 

We use ordinary mine run fairly 
high-volatile screened coal with the ash 
content running approximately 12%. 
Induced draft fans supply draft and 
the boilers operate at 150% rating. 

Can Power readers suggest reasons 
for this grate burning and remedies to 
prevent it reoccurring?—CAM 


Make Allowances 
For Grate Expansion 


CAM’s GRATE-BAR TROUBLE appears to 
be caused by insufficient air spaces in 
the grates, or the grates when installed 
may have been too neat a fit, leaving 
insufficient room for expansion. This 
condition causes warping, burning and 
cracking of the grates which in a short 
time have to be removed. 

Another cause of burned grates re- 
sults from hot ashes in the ashpit which 
burn the grates on the bottom. This 
condition also may be caused by the 
grates being made from a poor grade of 
cast iron. 

I suggest that CAM check the air 
spaces in the grates, which in his case 


should be between 30% an: 40% of the 
total surface. He should al. make sure 
that there is ample room (. 
of the grates. 


New York, N.Y. 


expansion 
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Scraper Removes Clinker 


CAM’s PROBLEM OF STOKE clips bum. 
ing is one that may require onsiderable 
work to eliminate. As we have the same 
trouble with burned clips, he may bene. 
fit from our conclusions as to what 
causes them to burn and what can be 
done as a preventive. 

The sketch will give a rough idea 
of our stokers, showing the sections 
that burn. These sections always bum 
the same and each section is very 
sharply and plainly distinguished at 
the edge of areas marked. The sections 
that burn are marked 4 and those 
marked B do not burn but stay in fair 
condition except for the clogging of the 
air ports in the clips. 

It will be seen that the air must flow 
between the grate and chain links and 
supporting parts under the sections 
marked A. Under the section marked B 
the air flows freely and straight through 
the grates or clips because there is no 
ironwork between the grates and the 
open air duct, while under the sections 
marked A the air flows lengthwise of 
stoker bars between the clips and the 
supporting ironwork. As the clearance 
between the clips and this ironwork is 
about one inch, the air and the parts of 
the stoker become much hotter and 
other ironwork gets much hotter than 
the sections marked B. Another thing 
that raises the temperature of the clips 
is the heat from the furnace walls which 
radiates down through the clips strik- 
ing the ironwork underneath and mak- 
ing both the ironwork and clips hot 

(Continued on page 122) 
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SOLNUS 


Solve carbon problem...eliminate fire hazard 


For 10 years the generator-connected diesels in a large 
plant manufacturing electrical controls were plagued 
with carbon. Numerous high-grade lubricants were 
tried—all resulting in the same trouble. Carbon accu- 
mulated to such a point that forced shutdowns occurred 


on an average of once every 60 to 90 days, causing 
serous trouble and power losses. 


Then a Sun Oil Engineer—a diesel lubrication expert— 

fecommended Solnus Oils. They solved the carbon 

Problem . . . stopped numerous shutdowns and fire 
--. ended costly power interruptions. 


PETROLEUM PRODUCTS 


Solnus Oils are scientifically-developed to give “top- 
notch” performance ...to keep your present equipment 
running smoothly, trouble-free. These modern diesel 
oils are wholly distilled, low in carbon content, neutral 
in acidity, and can stand up and take it. 


Call on the service of Sun Oil Engineers—those ca- 
pable Doctors of Industry. Let them show you how to 
keep your engines at peak efficiency ... to produce 
unfailing power for victory production. 


SUN OIL COMPANY ® Philadelphia 


Sun Oil Company, Ltd., Toronto and Montreal, 


INDUSTRY 


Canada 
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Readers’ Problems 


(Continued from page 120) 


enough to oxidize them each time they 
pass through the furnace. When the 
clips are new this oxidation is slow 
but when exposed repeatedly they will 
burn much faster and at lower tem- 
peratures. Clinker formation on the clip 
surface will accelerate the clip burn- 
ing. Also when the air ports of the clips 
clog up, clinkers will form easier and 
the temperatures will be higher than 
when the air passages are clean. 

We have found that corrosion and 
ash oxidizing on the clips, after a few 
months of operation, requires the re- 
moval of one or more clips to give 
clearance between the clips and the fur- 
nace walls to keep the stoker from 
sticking or dragging too heavily. In 
observing the results of changes made, 
to determine why the clips burn, it has 
been found that whenever too many 
clips have been removed or too much 
clearance permitted between the clips, 
that the clips have burned much faster 
at sections A. Too much clearance at 
sections B (page 120) seems not to 
make any difference as these sections 
never show much damage from burning. 

Clearance at sections A allows the 
heat from the furnace to radiate through 
the clips faster and probably raises 
the temperatures much higher than be- 
fore removing the clips. It has also 
been observed that the ironwork under 
the sections A operate at higher tem- 
peratures than under sections B. 

Clip burning also results from bank- 
ing a boiler too soon after operating 
under a high rating, or from shutting off 
the draft too soon under the grates 


= 
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with the grates still extremely hot from 
operation. 

The boiler should be banked slowly 
to give the furnace and grates plenty 
of time to cool. Run the fuel bed out 
further in the furnace to cover the 
grates wherever the heat may be radi- 
ated back from the furnace walls to 
the grates. Open the air ducts so that 
cool air can enter the ducts under 
the grates. The temperature of the pre- 
heated air could be lowered, which in 
turn would help to cool the grate some- 
what. This will also lower the boiler 
efficiency, which may not be desirable. 

The furnace could be operated with 
a longer fuel bed so as to cover a 
larger section of the grates. This will 
interfere with heat radiating from the 
walls and striking the grate surfaces. 
Operate the furnace with lower CO, by 
admitting more air to the fuel bed and 
more under the grates out in the zones 
beyond the end of the fuel bed. This 
will lower the temperatures of the fur- 
nace and the grates. 

Prevent clinkers from forming to the 
grates and keep the air ports of the 
clips clean and free so air can pass 
through freely. To remove the clinkers 
from the grate surfaces we constructed 
scrapers. see sketch below, under the 
returning side of the grate to scrape 
off the clinkers, which then dropped 
down to the pit beneath. Two of our 
boilers have been equipped with these 
scrapers and they have been doing a 
good job of cleaning the stoker clips for 
the past nine months. 


Bismark, N. D. — BRADLEY 
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Make A Complete 
Fuel Analysis 


CAM SHOULD HAVE descri!.\ his oper- 
ating practices in the han.\ling of the 
twin stokers in more detail. How thick 
is the fuel bed carried? Huw far does 
he let the fire go beyond the ignition 
arches? Do red hot coals {.!] into the 
ash pit? 

How much excess air ‘s he losing 
at the sides of the chain grates through 
the fuel bed? How much overfire draf 
does he carry over the fuel bed. Hoy 
much CO, does he carry? What posi- 
tion are his stack dampers in? Ar 
all the operators thoroughly familiar 
with the stoker equipment? 

The condition is probably caused by 
the center of the grate receiving the 
brunt of ash fusing, clogging up the 
grates, causing a large amount of excess 
air to be drawn through burned out 
spots. Some parts of the grates then 
will become dirty and overheated, caus. 
ing early deterioration. 

It must be understood that chain 
grates are limited in combustion rate 
in accordance with the overfire draft, 
and if induced draft is used. as in this 
case, the combustion rate. which is also 
governed by the fuel bed thickness 
and the speed the grate travels, can 
not, because of lack of agitation, be 
as high as that of an underfeed stoker. 
CAM should also check the boiler 
arches, windboxes, and the draft char 
acteristics through the fuel bed. 

Good engineering also calls for mak- 
ing a complete analysis of the fuel 
used, and for thoroughness, complete 
data should be kept of all coal deliv. 
ered to the plant. 

For a given boiler capacity, fuel-bed 
thickness is determined by the charac: 
teristics of the fuel in question, suc) 
as the ash content, fusing point. ani 
coking qualities of the coal; to say tha 
a certain thickness of coal may ! 
carried at all times is very misleading 

Coals that have a uniform sizing ar 
considered excellent for good firing 
Fuels that have much light screenins 
or dust mixed in with larger sizes 
call for a large amount of draft. 


Fairview, N. J. M N Gozpenovict 


Sudden Banking 
Traps The Heat 


WHEN A HEAVY BED OF FUEL is burns 
on a chain-grate stoker and the draft 
suddenly cut off, as may occur in bank 
ing or with automatic draft control a! 
a sudden drop in load. the heat ust" 
(Continued on page 138) 
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he. cms MERICA needs to keep firing on the industrial front 
ation. be as well as on the War front—24 hours a day every day. 
‘d a The inspiring production record of American Industry has 
wt rv been made possible by equally inspiring steam generating 
d. ; capacities. New production records can and will be estab- 


- for mak- lished if we get the most out of our power plants. 
the fuel a 


complete 4 One sure way to secure maximum power output, cut 
‘oal deliv: down outages, increase boiler capacity and conserve fuel 

and manpower is to use the Nalco System of Feedwater 
apse Treatment. Nalco can stop the scale, corrosion and carry- 
tion, such over that cause heat losses, damage and shutdowns. There 
point, and is no guesswork when you employ the Nalco System. Nalco 
to say x engineers scientifically determine the condition of your feed- 
Pred water and develop the treatment to handle it. There are 
sizing ar no halfway measures—a staff of scientists working in one 


nod firing of the world’s foremost water treatment laboratories assures 


sizes wil Like the barrel of a range 


long 

, the Nalco smokestack points 
draft. Plan to keep firing every day. Write to Nalco for a free points 
)ENOVICH survey of Your plant. photograph was snapped recently 


at the Aluminate 
NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place Chicago, Illinois 


Canadian inquiries should be iii’ to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


is burnin 
the draft 
THE COMPLETE WATER TREATING SERVICE* 
138) 


Plant Surve y plus Laboratory Research plus Controlled Chemicals plus Continual Check Reports. 
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How to Figure Linkages 


By PHIL SWAIN 


Ae 


Fig. 1—Piece swings around the pivot 
P. What is direction and velocity of 
movement of points 4, B and C? 


UCH LINKAGES as are found in 

valve mechanisms are interesting 
studies, and easier to figure than some 
imagine. 

First you have to understand how 
points move in a single pivoted piece. 
In the rigid irregular piece, Fig. 1, P is 
the pivot. Consider how A, B and C 
move when this piece turns clockwise. 
Draw the radii PA, PB AND PC, Fig. 
2. Each point will move at right angles 
to its radius, and its velocity will be in 
exact proportion to that radius. 

The arrows in Fig. 2 are drawn in 
this proportion, and correctly represent 
the velocities of the three points. If the 
velocity of B is known to be 40 fpm, 
that of A will be 27 and of C will be 60. 
Simplest way to determine velocities of 
A and C, if B is known is to use the 
triangle construction shown in Fig. 3, 
where PA, PB and PC and the 40 fpm 
velocity of B are laid out to scale. 


\ 


\ 


Fig. 2—Each point moves at right 
angles to its radius and with a velocity 
proportional to the radius (points 
farther from pivot move faster) 


In the simple 3-bar linkage of Fig. 4 
and 5, link AB has the fixed center A 
and link CD has the fixed center D. 
Link BC has no fixed center, but at each 
position it has a temporary or instan- 
taneous center. To find this instantane- 
ous center we must first locate the direc- 
tion of motion of two points in the link 


BC. 
Use Points B and C 


The two points to use are B and C. 
We already know the motion of B be- 
cause it is in AB as well as in BC. It is 
clear that the instantaneous center of 
BC must lie along AB extended, because 
AB is perpendicular to the motion of B. 
Motion is always perpendicular to a line 
from the center of motion to the moving 
point. By the same reasoning the in- 
stantaneous center lies along DC ex- 
tended. Hence it must lie at the inter- 
section, as shown in Fig. 5. 


Fig. 4—Knowing velocity of B in this 
simple linkwork, problem is to find 
velocity (direction and speed) of C 
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Fig. 5—Instantaneous center must lie 
on lines perpendicular to known ve- 
locities of points B and C 


Fig. 3—Construction for drawing ve- 
locity arrows proportional to radius 
is based on law of similar triangles 


Now if the velocity at B is known, 
that at C must bear the same ratio to 
it as the radius /C bears to the radius 
1B, exactly as in Fig. 2. 

Fig. 6 diagrams the crank, connect- 
ing rod and crosshead of a steam en- 
gine. Crank speed is practically con- 
stant. Crosshead speed varies from zero 
at each end to a maximum at some in- 
termediate point. If crankpin speed is 
constant at 1000 fpm, what is crosshead 
speed at the given crank position? 

Note that the dotted extension lines 
are at right angles, respectively, to the 
motion of the crosshead and the crank, 
so the instantaneous center must lie at 
their intersection. The crosshead veloc- 
ity arrow is drawn proportionate to 
its radius on the same scale as the crank 
velocity arrow. 

These methods can be applied to 
many other combinations of cranks and 
slides. 


ls 
1M instantaneous center 


Fig. 6—Given 1000 fpm ecrankpin 
locity, crosshead velocity is found ' 
be 580 fpm by this construction 
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A Report on 
The Steel Valve Outlook 


“What’s the 1943 delivery picture for steel valves?” 
“How can I get quicker shipment?” 

“How long am I going to be able to get repair parts?” 
“How will valve material substitutions affect me?” 


Culled from the mail, these are the kind of questions 
which prompt this simple, straightforward report on the 
wartime activities of The Edward Valve & Mfg. Co., Inc. 


Here are the facts. 


What About Deliveries? 


War needs for steel valves have, of course, increased 
during the past year. Nevertheless we have tried not to bite 
off more than we can chew. We have tried to set delivery 
schedules based on facts, not hopes. 

Since critical materials are used in the manufacture of 
steel valves, limitation orders, directives and revised prefer- 
ence ratings have occasionally resulted in minor delivery 
changes, but on the whole, we have been ahead of schedule 
throughout the past year. 

During 1943 we intend to follow a similar policy. We 
are serious about keeping or bettering delivery promises. 


How About Repair Parts? 


When a valve user orders a repair part he usually needs 
it in a hurry. Therefore we put particular emphasis on de- 
livering parts quickly. At the close of 1942 there was not a 
single past due repair part order on our books. 

Orders for maintenance parts are naturally increasing 
since old equipment must last for the duration in many 
plants. To help keep these plants running we will continue 
to give preferred treatment to repair part orders, within 
the limitations of government regulations, of course. 


Simplification Cuts Inventories, 
Speeds Shipment 


The war has brought much voluntary valve standard- 
ization and simplification. The user, the distributor and the 
manufacturer are all gainers. 

For years Edward engineers have designed for maxi- 
mum part interchangeability. As a result, Edward users 
today need only small inventories of replacement parts. The 
new Edward INTEX valves are a case in point. Only a few 
simple tools are required for maintenance, and parts are 
unusually accessible and highly interchangeable. Inexperi- 
enced men and women can maintain and operate Edward 
valves, 

Equally important, elimination of “specials” makes 
possible quantity manufacturing and speeds deliveries. Stick 
with the standard and you'll get your valves much quicker. 

_ Certain valve types and pressure groupings have been 
discontinued to free additional war production capacity, but 
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Edward still builds a complete line of steel valves for all 
land and marine service temperature and pressure conditions, 
Edward sales representatives are experienced valve engineers. 
Edward valves are also available through leading industrial 
distributors the country over, with the full assistance of 
factory engineering and sales staffs at their disposal. 


War Materials and War 
Workmanship 


The materials going into Edward valves today are just 
as good or better than before the war. Actually, very few 
material substitutions have been required. 


Edward workmanship standards, too, are unchanged. 
Naturally, with a greatly expanded personnel new super- 
visors have been created, but virtually every new department 
head or foreman has been promoted from the ranks where 
he has had imbued in him the Edward principles of closely 
controlled workmanship. The addition of much new pre- 
cision equipment makes adherence to Edward standards 
even more certain. 


Post-War Plans 


In the Edward laboratories and design departments, 
an uninterrupted development program is carried on, point- 
ing the way to new refinements, new products, and new 
post-war applications. 

Since our plant is occupied entirely with the manu- 
facture of standard Edward steel valves there need be no 
time out after the war for reconversion to peace-time valve 
production. Further, the Company is a closely integrated 
organization—a single unit complete in one location— 
making it relatively easy to change to meet changing con- 
ditions, yet making possible rigid quality control. 


* 


The only thing certain about the future is that it will 
be full of change. Undoubtedly many of your problems 
and ours will be mutual ones. And whether we are able to 
meet your valve needs or not, we’ll be happy indeed to work 
with you on any matters concerning the procurement, use, 
maintenance or development of cast and forged steel valves. 


WE 


President 


The Edward Valve & Mfg. Co., Inc. 


Cast and Forged 


East Chicago 


Steel Valves Indiana 
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Replying to 
“What Can I Do?” 


SEVERAL YEARS AGO I was confronted by 
the same problem, and (to confide in 
the editor of Argument Corner), I 
still wonder myself, “What can I do?”. 

Our friend is a blacksmith who has 
climbed up to a building superintendent 
or chief engineer. He wants to get into 
the high-pressure field, but because he 
lacks the necessary qualifications he 
cannot sit for an engineer’s examination 
for h-p stuff, 

What is an “engineer” anyway? Re- 
cently I filled out my occupational 
questionnaire, and received a call to 
appear at the U. S. Employment Office. 
Arriving there, I was asked, “What are 
you?” I replied, “An engineer”. The 
office cat, who was doing the question- 
ing. replied, “NO YOU'RE NOT.” My 
little ring around the three years col- 
lege didn’t mean anything. “You have 
to have four years”, he said as em- 
phatically. I showed this gink all the 
licenses, boiler inspectors’ tickets, and 
commissions, and all he saw was “mar- 
ine engineer”. I was classified “marine 
engineer” with a code number, and 
“boiler inspector” with another code 
number. 

We operating-engineers have been 
registered, licensed, stamped for every- 
thing but an “engineer.” The real hon- 
est-to-goodness engineer is asleep, let- 
ting some other “ham an’ egger” walk 
over him. 

Look at the ballyhoo of the profes- 
sional engineers. They gummed up the 
law books so nobody dared sign or ad- 


ARGUMENT CORNER 


vertise himself as an engineer. The lat- 
est racket is a “safety engineers’ 
course”, instituted at many colleges. 
Wherein’ell can a “safety engineer” go 
with his college diploma when he can- 
not inspect or even hold a boiler inspec- 
tors’ commission, 

Yet a diploma will take you home! 
My advice in closing is GET DIPLO- 
MAS, hang them on you as if you were 
a sandwich man. Parade down the 
streets and the thoroughfares. Let all 
the people in the land see you have 
diplomas. It’s the armor of the post-war 
period that is coming fast. 

Grand Rapids, Mich. 

Joun M Gorrie 


AttHoucH I ReALIzE the conditions 
under which the writer of “What can I 
do” is trying to better himself I do not 
understand why anyone in times like 
the present should have difficulty find- 
ing a better position. 

A salary of $45.00 per week is very 
poor compensation for a chief engineer 
even if he is working for a charitable 
institution. There are many arguments 
for and against an engineer’s license law 
and although I favor license legislation 
and had many battles with the opposi- 
tion, many times good mechanics can- 
not get a license only because they do 
not happen to be in the State a pre- 
scribed length of time or through some 
other technicality of the law. 

If the writer of “What can I do” is 
dissatisfied with his present position 
why doesn’t he try the shipyards? An 
engineer should be able to get a job as 
journeyman machinist, pipefitter or 


electrician at a minimum wage « §].99 
per hour. Many of these jourjeymen 
make from $250 to $500.00 per sonth, 
The navy needs ships and mors ships 
to fight the war away from ou: hens 
and if we cannot deliver them on time 
there will not be any maintenajce jobs 
for engineers, nor security nor freedom 
of choosing a life-long job {or the 
future. 
San Francisco, Calif. 
Joun H Henrzoc 


Argument Comments 


Bruno F Kocn’s COMMENT on argu. 
ments in December Power reminds me 
of a time years ago when, at his re- 
quest, I tried to explain pi to a work- 
man studying arithmetic. I took his 
book, and for thirty minutes diligently 
went over the text with him. After using 
two or three sheets of paper trying 
make him understand the meaning of 
pi. he quit me cold. “It’s no use; I 
can’t get it,” he said. “It still looks to 
me like all multiplyin’ by that figger 
does is knock the corners off.” 

Word for word, that man’s remark 
has stuck with me. That was the first 
book of arithmetic he had ever looked 
into. Yet he had a better explanation 
for pi than I had—or the textbook 
either, for that matter. 

Which brings me to the subject mat- 
ter of Power. I don’t care how well I 
think I know a subject under discus- 
sion, If any man can show it to me in 
a vivid new light. as that unlearned 
workman did pi, I'll always be glad to 
read what he writes or listen to what 
he says, and count myself wiser when 
he is through. 

Articles based on textbooks doubt- 
less have their place in Power. But 
there should be one condition: Each one 
should have the technical corners 
knocked off by multiplying by the “pi” 
of human experience. 

Menard, Illinois Grorce 


‘Changing 
your address 
soon? « « « 


You will help us give you the good 
service that is your due by notifying 
us at once of your change of address. 
Often the monthly issues of POWER go 
out of print almost immediately after 
publication, preventing us from sup- 
plying issues that may have been mis- 
directed. Prompt notification of address 
changes that have been made or will 
be made prevent your missing a single 
one of the big valuable monthly issues 
of POWER. 


. » « if so, please fill in and 
return adjoining coupon. 


(Send to Circ Dept, POWER, 330 W 42nd St, New York, N. Y.) 
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Two ways that Tube-Turn welding fittings 


‘wow TUBE-TURN 
WELDING FITTINGS 


avoid wasting men and hours in war plants! 


SPEED-UP PIPING INSTALLATION 2 GREATLY REDUCE MAINTENANCE 


OTHER WAR-TIME ADVANTAGEs: 


SAVES CRITIC. 
many flanges, TERIAL: Absence of 


steel construction and heavy cast 
aster installed, trouble-free piping steps-up production schedules! i ping a me 


FASTER A 
Turn EAS! 


ER To! : 
88 are insulated Tubes 
e 


the welds form on 


y \|"'Z23% TUBE-TURN fittings You can depend on piping welded with 
y . speed up piping instal- Tube-Turn fittings to be practically main- 


Tube-Turn welding fittings SAVE 
lation four ways: (1)  tenance-free, as Tube-Tu SPACE: p; 
Need only butt-welds, give the greatest possible strength and long Fittings permit with 


easy for veteran or life. They're permanently leakproof. There 

novice welders. (2) are no bolts to loosen, no gaskets to 

* liningup, for fittings have uniform replace, no threads to corrode and weaken. 
ills and true circularity. (3) Sections pre- No plant ever can afford a break-down or 
*mbled on the ground save time. (4) production slow-up, but in war-time it’s a 
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POWER LINES 


Notice to Subscribers 


Readers of Power will observe that 
the “trim size” of the current issue of 
the magazine is slightly smaller than 
that of previous numbers. The reduc- 
tion in size has been made to enable the 
publishers to meet an order of the War 
Production Board limiting the amount 
of paper that may be used in 1943. Sub- 
scribers will note, however, that no 
change has been made in size of type or 
in the amount of editorial content per 
page, but that a substantial saving in 
paper has been effected merely by 
trimming the margins. 

The publishers have adopted the new 
size as a war measure and as a contri- 
bution to the conservation of manpower 
and transportation facilities in the pro- 
duction and distibution of paper. Serv- 
ice to the reader has not been sacrificed 
and will be maintained as far as 
humanly possible in the face of the 
problems confronting all of us in our 
united efforts to win the war. 


PERSONALS 


O W TrumeuLt, formerly of Asbestos 
Textile Co, is now connected with 
Greene, Tweed & Co, New York, and 
has been appointed vice-president and 
general manager of that corporation. 


L W Hurtcuins, president of Sheldon, 
Morse, Hutchins & Easton, Inc, and 
director of Safety Research Institute, 
Inc, of New York, has been appointed 
chief of the newly organized Education 
Unit in the Fire Defense Section of the 
U S Office of Civilian Defense. As -di- 
rector of Safety Research Institute, 
which is active in fire protection educa- 
tion, Mr Hutchins has been closely as- 
sociated with the fire safety field for a 
number of years. 


W C Carter, for 14 years vice-presi- 
dent and for the past year executive 
vice-president of the Link-Belt Co, Chi- 
cago, Ill., has been elected president. 
He succeeds Alfred Kauffman, who re- 
signed because of ill health. Mr Carter, 
a mechanical engineering graduate of 
the University of Illinois, joined the 
Link-Belt Pershing Road Chicago plant 
organization in 1902 as draftsman. He 
has consecutively held the positions of 
engineering department supervisor. 
construction superintendent, plant sup- 
erintendent, plant general manager. 
vice-president in charge of production. 
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He has been executive vice-president in 
complete charge of company affairs 
since Mr Kauffman’s illness. 


Avex D Batcey, chief operating engi- 
neer of Commonwealth Edison Co, was 
advanced to the position of assistant to 
the vice-president in charge of operat- 
ing and engineering. He will assist vice- 


Alex Bailey 


president H B Gear in the administra- 
tion of the departments under his di- 
rection, and will have general supervi- 
sion over Powerton generating station 
and its related transmission system. 


Ropverick D Donatpson, formerly 
vice-president of the Utility Manage- 
ment Corp, and officer of numerous op- 


Tips on Oil-to-Coal 


Conversion 

In October, 1942, Powers published 
an 8-page editorial survey selecte; 
plants that had converted ‘rom oj] 
coal to meet the then expect! shortage 
in liquid fuels. It described 4 variety of 
makeshift and permanent ar: angements 
for conversion under wartiine restric. 
tions. 


This information has practical appli. 
cation in the present East Coast fuel 
crisis. A few reprints are «vailable and 
will be furnished free on request (one 
copy per person) while ihe supply lasts, 


erating utilities, has become associated 
with Gibbs & Hill, Ine. consulting engi- 
neers. He will head a department to 
render advisory and supervisory sery. 
ices to operating utilities. 


Rosert H Bisuop, formerly eastern 
sales manager of the lighting division 
of Sylvania Electric Products, Ine, has 
been appointed to the post of general 
sales manager of this division. Mr 
Bishop takes over from Cuartes 6 
Pye, who recently resigned to accep! 
an appointment as managing-director 
of the National Electrical Wholesalers 
Association, 


Rocer W ALLEN, district sales engi: 
neer for Foxboro Co, Atlanta, Ga., for 
(Continued on page 174) 


Although unable to be present at the presentation ceremonies, Dr Fieldner. U.S 
Bureau of Mines, recipient of the Melchett Medal presented annually by the Institulg 
of Fuel, London, England delivered his acceptance address—by a talking mot! 
ture. Members of the Institute saw the picture at a meeting in the latter part © 
The photograph shows the medal being presented by W M Selvey. president © 
Institute of Fuel, to Mulford Colebrook, Second Secretary of the United Stale 
Embassy in London, (left) who accepted it on behalf of Dr Fieldner 


ion pie 
f 1942 
thé 


POWER ® Februe’y 


* 
; 
2 — 
> 
~ 
hi 
@ 


blished 
elected 
Oil to 
hortage 
riety of 
sements 

restric. 


1 appli. 
ast fuel 
ible and 
»st (one 
sly lasts, 


sociated 
ing engi- 
iment to 
serv: 


y eastern 
division 
Inc, has 

general 

sion. Mr 

ARLES 

to accept 

g-directot 
nolesalers 


ales engi: 
Ga., for 
4) 


For improvement and simplification of mod- and highly simplified formulae. FLEX-ANAL 
em piping systems we recommend the use CHARTS provide a means of readily deter- 
ofFLEX-ANAL CHARTS and Power Piping mining the magnitude and direction of 
Functional Hangers. movements in Piping Systems.* 

FLEX-ANAL CHARTS are contained in a Power Piping Functional Hangers and 
echnical book entitled Design of Piping vibration eliminators provide for move- 
lot Flexibility, published by Blaw-Knox ments of any magni- 

Company - Power Piping Division, expressly tude and direction 
lor the use of piping engineers. These charts _ within the piping sys- ee 
tid in figuring stresses in high pressure- tem and eliminate  --sendterdulletincstitied POWER 


high temperature piping by means of graphs _—vibration. ** 
the Instituté 

motion pie | 
BLAW-KNOX COMPA 

nited Stale ie N y 


1525 Pennavivania Ave.. Pittshurah. Pa. 
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NEGLECT ruins a valve, 
Thread, . ARE and stops a steam line, 
leg when wear-weakened 
threads are stripped 


This spindle was removed from an Iron Body Globe 
Valve that failed in service on an important steam 
line. Compare the threads with those on the new 
spindle, and note the destructive wear due to the 
grinding action of dirt deposits. 

Corresponding wear weakened the threads in the 
yoke nut to a point where they were stripped when 
the valve was being closed. The valve blew open, and 
control of the steam line was lost. 


This failure might have resulted in injury, loss of 
life, or property damage, in addition to the serious 
slow down in production. It is another example of 
careless neglect, of faulty measures of valve conser- 
vation. Proper maintenance — protection from dirt 
deposit, periodic cleaning, lubrication, - would have 
checked the wear. Frequent inspection by trained 
workmen would, at least, have revealed the unsafe 
condition of the thread. 


For many plants today, valve repair parts are simply 
unobtainable. And in war production plants, whose 
priority allows their purchase, such needless valve 
failure is inexcusable waste of critical metals. Most 
serious is the lost production, which may hold up the 
delivery of urgently needed war materiel. 

Inspect valves frequently, systematically. Repair 
or replace worn parts in time to prevent valves from 
destroying themselves. See that new valves are care- 
fully selected, installed by experts. And train new 
men thoroughly in care and maintenance. 

Jenkins Engineers will assist any management in 
preparing an effective program of valve conservation 
upon receipt of details of present valve problems. 


Army-Navy Pennant 

awarded to Jenkins Bros. <> 

for high in 

in the production of war 

om 
Jenkins Bros., 80 White Street, New York, N. Ys 


Bridgeport; Atlanta; Boston; Philadelphia; Ché 
cago. Jenkins Bros., Limited, Montreal; London. 
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PROPER CARE CHECKS 
DESTRUCTIVE WEAR... 


‘This illustration shows the accumulation of dust and dirt 
on an unprotected spindle. It is typical of any installation 
exposed to coal or ash dust, sand, dirt, grit, soot, cement or 
any other abrasive material, yet this valve can be kept in 
efficient service indefinitely. The threads should be cleaned, 
deposits blown off with an air jet, or brushed off, period- 
ically, before they are fed into the nut to start abrasive wear. 
Lubrication should be as frequent as necessary to permit 
easy operation, and assist tight closures with little effort. 

Where dust conditions are especially bad, improvised 
protective tubing, booting or telescoping sleeves should be 
used. Three easy-to-make protectors are illustrated below. 


in 
rvation 
blems. 


(B) On this Iron Body Globe Valve, 
two telescoping tin cans are utilized 
to shield the spindle, which is nor- 
mally exposed when the valve is 


(A) The spindle of this Iron Body 
Gate Valve is protected by a length 
of metal tubing, with cap and flange, 
attached to the spokes of the hand 


(C) Protection for the spindle of 
this Bronze Gate Valve is provided 
by a length of metal tubing for the 
top, arranged as described in (A), 


wheel with wire. It prevents the 
deposit of destructive dust, and also 
*rves as a retainer for grease to 
insure continuous lubrication. The 
spindle beneath the wheel is covered 
by a piece of curved sheet metal. 


For every industrial, 


BRONZE 


open. The smaller can is fitted up 
against the wheel, and the larger can 
below against the yoke bushing lock 
nut. An expansion spring is inserted 
inside the cans to hold them apart 
as the valve is opened, 


engineering, marine and 


IRON 


and a leather jacket which is fitted 
over the bonnet of the valve just 
below the handwheel. Grease lib- 
erally applied inside the leather boot 
provides lubrication for spindle 
threads, makes operation easier. 


power plant service 


STEEL 


a 
| 
new = 4 og 
rious 
ole of 

in new 

Ang 
k, N. 
nia; Chi- 
London. 


Coal 
Cost 
Check 
Chart 


POWER'S 
DATA SHEETS 


> To DETERMINE THE Cost per million Btu of coal, 
draw a straight line from the left-hand scale of 
Btu per lb as received to the right-hand scale for 
cost per net (2000-lb) ton delivered. Read cost per 
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million Btu 
number of Btu per penny is desired, read t 
section of the same cross line with th 


curves using the scale at the top of tl 
R J Buchanan, Koppers 
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July, 1941—1,700,000 B. H. P. 
‘Dec., 1941—2,000,000 B. H. P. 


boiler horsepower 
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No other steam-flow type feed 
water regulator has ever been 
accepted so widely, so quickly. 
You will find installations of the 
COPES Flowmatic Regulator now 
in service or on order: 


* 


In 35 states and one territory, 
and in 15 other countries on four 
of the five continents. 


* 


On B. & W., Badenhausen, Bige- 
low, Bros, C-E, Edge Moor, Erie 
City, Foster Wheeler, Freyn, 
Lasker, Riley, Springfield, Titus- 
ville, Union, Vogt, Wickes and 
ten other makes of boilers. 


* 


On boilers operating at pressures 
of from 80 to 1900 pounds gage. 


* 


On boilers having capacities from 
15,000 to 650,000 lbs. per hour. 


* 


And 40 users have placed 67 
Tepeat orders for COPES Flow- 


matics—the best known proof of 
performance. 


To be specific . . . in little more than four years, the 
COPES Flowmatic Regulator has been ordered for 749 
boilers with a total steaming capacity of 98,315,476 
pounds per hour. And for good reason. The COPES 
Flowmatic gives remarkably close water level control 
... usually within plus-or-minus one inch . . . regardless 
of boiler design, pressure or load conditions. Yet the 
design is so mechanically simple, the construction so 
rugged, that no more than routine servicing is needed. 
For complete information on this two-element steam- 
flow type regulator, write for Bulletin 429. 


NORTHERN EQUIPMENT CO. 231 GROVE DRIVE, ERIE, PA. 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA AND ENGLAND REPRESENTATIVES EVERYWHERE 
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WHAT’S NEW IN PLANT EQUIPMENT 


High-Speed 
Valve Operator 


Tyre SC VALVE OPERATOR 
(left) uses a principle of actuation that 
makes it particularly suited for frequent 
operation of 3- to 24-in. valves. In this 
operator, a crank mechanism opens or 
closes valves up to three time. as fast 
as the conventional operator. A 24-in. 
valve can be closed or opened under 
full unbalanced conditions in 3 sec 
without danger of jamming the valve on 
its seat or in the open position. Being 
operated by a crank mechanism, the 
valve during opening or closing is first 
accelerated until it is about in mid- 
position then retarded to open or closed 
position without shock to the valve, with 
the crank in position of maximum throw. 
Crosshead equipped with springs 
(right) permits seating the valve with 


a predetermined thrust and assures 
tight seating regardless of temperature 
changes. Connecting rod driving the 
crosshead stops on dead center so that 
once the valve is closed it cannot back 
up. Setting for heavy and light seating 
made simply by adjusting one stud. 
Control of the operator centers in one 
switch, a 12-pole drum unit. This switch 
operates opening and closing limits and 
indicating lights and provides eight 
poles to actuate interlocking relays and 
alarms or to interlock valves. Manual 
operation is by handwheel that drives 
through differential gearing so motor 
always remains engaged, with either 
manual or electrical operation. Hand- 
wheel does not revolve during motor 
operation and motor is not revolved by 
manual operation. Philadelphia Gear 
Works, G Street below Erie Ave, Phila- 
delphia, Pa. 


Fire Extinguisher 


UsiNnG DRY ICE, NEW METHOD is avail- 
able for cooling hot spots and combat- 
ing spontaneous combustion fires in 
coal piles. This treatment said to be 
simple, inexpensive, and effective. Coal 
pile is first sealed to a height of sev- 
eral feet with wood, building timber. 
tar or any other satisfactory method of 
eliminating bottom draft. Three-inch 
pipe, or any other size suitable. 
equipped with screw cap on one end 
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and the other end cut and welded to a 
point, is used to introduce dry ice into 
the coal pile. A series of %-in. holes 
are drilled into the pipe about 6 in. 
back of the point, and another set of 
holes drilled about 1 ft above the first 
set. Pipe should be about 15 ft long, 
since coal-pile fires rarely occur at 
depths greater than 10 to 12 ft. Pipes 
are sunk into the coal pile at any pat- 
tern around the hot spot. Dry ice is in- 
serted into each pipe and the cap re- 
placed. Carbon dioxide gas released 


in the evaporation of the ic makes jj 
way out through the holes in the pipe 
and smothers any flame ef‘ectively. 4; 
the same time the refrigerai ing qualities 
of the dry ice serve to coo! off the “ho: 
spots.” Adding fresh dry ic to the pipe 
when needed will cool the !iot spots as 
required. Where actual combustion 
exists the same treatment is followed) 
with dry ice introduced into the pipes 
at regular frequent intervals until th 
fire is smothered by the accumulation 
of the carbon dixoide gas given off jn 
the evaporation of the dry ice. Liqui/ 
Carbonic Corp, 3100 S Kedzie Ave, Chi. 
cago, Ill. 


Humidifier 

DESIGNED FOR INDUSTRIAL AND INSTITU. 
TIONAL USE on steam-lieated systems 
carrying less than 20-psi steam, new 
“E-Humidifiers” are quickly installed 
on the feed-end of radiators or on steam 
risers at points where condensate will 
return to the boiler when radiators are 
turned off. Units are compact and at 
tractive, and entirely automatic in op- 
eration; they diffuse exact amount o/ 
moisture into the air at the proper time. 
Techtmann Industries, Inc, 828 \ 
Broadway, Milwaukee, Wis. 


Cable Support 


THREE-CONDUCTOR. steel and _ porcelain 
supports occupy minimum space and 
allow cables to operate at high curren! 
density because of close triangulat 
spacing, which results in a balanced 
circuit with low reactance. Permils 
multiple circuits of smaller size con 


(Continued on page 154) 
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Your “FORTRESS’ 


is Ready On T 
Be Ready On Time: 
the pipe 
Spots as Think of the months of training and practice 
seg this bomber crew put in before they were ready 
ollowed 
he pipes for the real test. 
2 the ALTER EGO: And, think of the years of effort engineers and 
mere shop men put into the development of the ‘‘Flying Fort- 
| Lig ress’ . . . all to enable the crew to rule the airways—to 
Ave, Chi: navigate in a bee-line to the destination, fight off ‘‘com- 
petition” all the way, hit the target and get home safely. 
Like the YEARS of preparation that'll be re- 
quired to develop fortresses of knowledge before ) 
) STEAL business crews can expect to rule the post-war 
market ways. 
installed ALTER EGO: Right! It’ll take shrewd management to steer 3 
Resin a course of profits . . . ingenious designing to fight off 
as al tough competition .. . efficient production to hit the mark 
ot and at: of rock-bottom costs and top quality. All of this to survive. 
oxcaet: All of which is embodied in the practiced use of 
oper time arc welding. There’s our fortress for survival in 
, 828 the Battle for Business. Let’s start developing our 
welding knowledge NOW by consulting Lincoln. 9 sa id fo mystlf= 
Ask your inner self if time isn’t getting short th en 
for post-war planning WELDED PRODUCTS 
THE LINCOLN ELECTRIC COMPANY 
space and CLEVELAND, OHIO 
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OFFICIAL PHOTO U.S. ARMY AIR FORCES 
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No Room for Rumors 


» OF Murder in the Anteroom 


REMEMBER how you schemed to beat the other kids 
lo toting the front end of the town band bass drum? 
Or how you hauled water for the circus elephants? 
Or rushed through your own jobs come Saturday to 
go down and help the fireman polish the “appa- 
ratus” ? 

That was kid stuff, of course, born of the itch to 
be tied in with celebrities and celebrations. But 
some kids never grow up; they just lift their sights 
a little. They wangle invitations to sit on the plat- 
form with visiting Senator Bigshot, or to shake the 
hand of some third-power movie star at a local 
“premeer’’. 

It’s normal to itch to shine, even if in reflected 
light. Maybe that’s why we tell the world’s tallest 
yarns about fishing, fighting and fooling. In peace- 
time, it’s just good clean American fun. 

In wartime, it isn’t. If your company has just 
figured out a new gun mount or started a new tank 
order, that’s Uncle Sam’s business, not yours. And 
if you hear, “from a reliable source” as the news- 
papers say, that such and such is going on—that’s 
Uncle Sam’s business too. Every word you spill, 
even to a friend, may be overheard or passed on. As 
some smart psychologist said once, “A secret is 
information shared between one people.” 

There’s something else behind such rumors that 
makes them more dangerous than bombs. The Office 
of War Information analyzed 4500 rumors current 
in Washington during the first eleven months of the 
war. They fell into five general classes: 

“Hate” rumors—expressing prejudice, animosity 
or hostility for groups other than the enemy. In 
order, the objects of these rumors were: Army ad- 
ministration, business, Catholics, defense workers, 
draft boards, the English, farmers, Jews, labor, 
Negroes, profiteers, rationing boards, Red Cross 
blood-donor service, Russia, and unions. 

“Anxiety” rumors—reflecting uneasiness or fear, 
commonly expressed as unfounded reports of Allied 
disaster or weakness. or of overwhelming enemy 


(135) 


strength. Rumors like these forced premature pub- 
lication of a carrier sinking several months ago. 

“Escape” rumors—indicating wishful thinking 
about the progress or duration of the war. 

“Supernatural” rumors—containing fantastic 
prophecies of disaster or impending miracles. 

“Curiosity” rumors—containing amusing or 
novel tidbits or supposed “news”. 

Of these, the “hate” rumors are commonest, most 
difficult to blot out, hence most probably planted by 
enemy agents. They do the most harm to all-out war 
production. The other types grow principally from 
public tension during wartime, and can be reduced 
in volume only as we learn to trust our soldiers and 
cur leaders. We’ve got to remember—and respect— 
the fact that every American is in a position to 
know certain things that Hitler would give his eye 
teeth to find out. Each man’s knowledge is usually 
miner, but a trained spy can put several such reports 
together and get answers we can’t afford to let him 
have. 

To sum it all up, treat unpublished war informa- 
tion as a gentleman does the lowdown on his wife 
—it’s his business, not even his best friend's. 
Don’t repeat a war fact or a rumor—even to deny it. 
Ask any rumor-monger where he got his informa- 
tion—don’t give him or his rumor the benefit of 
any doubt. Every time you pass on a rumor. oF 
brag abcut the job you're doing to win the wat. 
you're helping to commit a murder—of a soldier or 
a sailor who expects you to back him up. 


POWER ® Feds" 


= 4 
ay 
| 
\ 
| 
| 
| 
Engineer 
= 


MORE 


SEALS FOR PISTONS 
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oil, etc. Even specific service conditions. For de 
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not one has 


HEY’RE on oil well pumps — some 
for twelve years. 


They’re standard equipment on rock 
drills — industry’s toughest fastening 
problem. 


They’re on tanks, planes, guns—all 
kinds of wartime material—all kinds of 
peacetime equipment. 


All told, billions of Elastic Stop Nuts 
have gone to work. 


And as far as we know, not one has 
failed to do its job. 


That job is to hold fast and stay put— 


come what may in the way of vibration, 
jar or chatter. 


Of course the need for such depend- 
able fastenings in war goods and planes 
is paramount. Some planes take as many 
as 35,000 in a single ship. 


So even at our 4,000,000-a-day rate 
(which soon will double) the demand 
keeps growing. 


But this constant call for more and 
more—to meet the exacting responsi- 
bilities of war—gives ample proof that 
Elastic Stop Nuts answer every need for 
secure locking and speedy fabrication. 


Write for folder explaining the Elastic Stop self-locking principle. 


STOP NUT 


CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, N. J. 
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Intake Systems 


(Continued from page \')3) 


these irregularities by installa:ion of ; 
large plenum chamber. The va: iation jy 
intake-line pressure ‘and con-equently 
in velocity is shown in Fig. 5, for ; 
single-cylinder engine. 

It pays to check pressure drop iy 
the intake piping and particularly jy 
the filters of operating plants. Such 
checks may show, for example, tha 
poor layout of piping causes excessive 
pressure drop. Periodic measurement 
of the pressure drop across filters tells 
whether filters need cleaning. A simple 
U-tube arrangement, Fig. 6, proves con. 
venient for the systematic and accurate 
checking required for good operation. 

Experience with the design of many 
air intakes emphasizes the importance 
of the following: 

1. Don’t install air intakes inside the 
engine room except for small engines 
or where building heating need not be 
considered 

2. Don’t install intake filters too close 
to the roof of an engine room or ex- 
cessive vibration roof may result form 
pulsating air flow 
3. Don’t install a pump-scavenging 
or air-injection engine without provid: 
| ing a large plenum chamber in the 
air intake between filters and engine. 
Failure to provide a sufficiently large 
chamber may result in annoying and 
perhaps serious vibrations. 1 
| 4. Don’t take air from a confined 
space; serious vibration from air pul- 
sations may ensue. 

5. Don’t locate air-intake filters in an 
inaccessible spot 

6. Don’t make intake-pipe diameter 
too small and don’t make the line too 
long. Engines can be starved for ait, 
which is just as necessary as fuel. 


Readers’ Problems 


(Continued from page 122) 


penetrates through the fuel to the grate 
top; and unless there is sufficient draft 
leakage to allow enough air to pas 
through the grates to keep them reaso™ 
ably cool, the tops will be burned. If 
there is no leakage whatever. the car 
rier bars and entire mechanism may be 
burned. 

In the case cited, the fue! bed may 
be heavier in the center giving 42 ™ 
creased source of heat and more resist 
ance to air seepage at that point. Fre- 
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Designed and built to 

outlive any similar type of small valve, 
ne" Chapman’s forged steel List 960 be- 
or a comes the “oldest resident” wherever 
el. its installed, on lines from \“ to 2”. 

And for especially severe duties, this 

valve may be had with superhardened 

seats and plugs which impart even longer 
MS F iif. So bury all your small-valve troubles 
—— for the duration. Standardize on List 960... 
) made in both outside and inside screw models... 
okay for all pressures up to 750 Ib. at 800° F., and 
cold working pressures to 1500 Ib. The Chapman Valve 


e rae Mfg. Co., Indian Orchard, Mass. Branches in key cities. 
it ara 


LIST 


ae The Small Steel Gate Valve that’s made 
— extra-tough for Extra Life 
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| 
SAFEGUARDED 
_ for DEPENDABILITY 


Engineered by WORTHINGTON as a single unit the 
MONOBLOC Centrifugal Pump is an outstanding 
example of compact dependability. 


SAFEGUARDS OF PERFORMANCE 


1. Correct distribution of ventilating air for motor 


2. Extra-high motor support prevents flooding ... 
base-plate unnecessary 


3. Extra-large diameter one-piece shaft 
4. Drip-proof motor with pyramid base 
5. Extra-large shielded bearings 


6. Solid front head on motor trough . . . no drip enters 
bearings 


7. Correctly designed Neoprene water slinger 
8. Greater accessibility for stuffing box inspection 
9. Hand finished and balanced impeller 


10. Hydraulic balance relieves pressure on stuffing box... 
reduces thrust 


11. Extra-deep stuffing box 
12. Special construction of impeller lock nut 
13. Shaft sleeve extends through stuffing box 


14, Extra strength . . . base, motor-end bell and pump 
bracket, in one piece 


WORTHINGTON is the first to build a complete line of 

truly MONOBLOC one-unit pumps for & to 60 horse- 

power; capacities to 1600 G.P.M; Heads to 500 feet. 
SEND FOR BULLETIN W-321-B14 


WORTHINGTON 
_MONOBLOC CENTRIFUGAL PUMPS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY District Offices and Dealers in All Principal Cities 


~ 
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quently there is air leakage along the 
sides of the stokers through nevessary 
clearance spaces between the turnace 
walls and moving parts, and [his air 
leakage may tend to keep the sides 
relatively cool. 

Either or both of these may be re. 
sponsible for the trouble expericnced; 
the remedies may be: 

1. Thinner fuel beds to decrease re. 
sistance. 

2. More uniform fuel beds. 

3. Avoidance as far as possible of 
sudden and complete draft stoppage. 


Barto, Pa. J T Wesv. Jr 


Look For 
Coal Segregation 


CAM bDoEs NOT STATE how coal is fed 
to the stokers or if air zoning is used. 
From the information given it appears 
to be a case of coal segregation in the 
stoker hoppers allowing a stream of 
fines to pass down the center of the 
stokers. The actual casting damage may 
be caused by lower ash fusion temper- 
ature or variations in the quantity and 
character of ash in the segregated por- 
tion of the coal, or by reduced air flow 
having less casting-cooling effect. 

This theory of coal segregation can 
be readily checked by taking samples 
from several sections of stoker hoppers 
over a representative period and mak- 
ing screen analyses. Ash samples from 
the affected section may indicate fuel 
variations by chemical analysis. An op: 
tical pyrometer which will indicate spot 
temperatures is a valuable tool in locat- 
ing the cause of such troubles as that 
described by CAM. 

The use of alloy castings will prevent 
failure caused by growth and scaling 
but will not usually prevent failures 
caused by high temperatures. As a tem- 
porary measure, to keep units operat- 
ing, introducing steam under the af- 
fected section through perforated dis- 
tributing pipes may be of assistance. 
The real answer lies in finding the 
cause of unequal fuel or air distribu- 
tion and applying permanent remedies. 


St John, N. B. C G CiarK 


Fine Coal Limits 
Air Flow Through Grate 


I pon’? QUITE UNDERSTAND what CAM 
means by “mine run screened coal. 
I am an ex-miner, and to me mine run 
coal means coal which has not been 
graded or screened in any way. coal as 
loaded by miners. Perhaps CAM means 
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RK 6-Cylinder 600 
super-2-Cycle’’ 
gle Compressor 


POWER 


Down Stoke Power Stoke 


The 2-cycle engine was developed to eliminate what was known 
as the “waste” stroke in 4-cycle operation, In the 2-cycle engine, 
instead of only half of the piston’s down-strokes being power 
strokes, every down-stroke is a power stroke! 


In the perfected CLARK Super-2-Cycle Engine this has resulted 
in power output also being actually doubled, as compared with 
the 4-cycle engine of equivalent size and displacement. 


In addition to doubled power, the 2-cycle principle as per- 
fected in CLARK “Angle” Compressors, offers these basic 
advantages: 


1. GREATER SIMPLICITY — No in- 5. FEWER MAN HOURS — due to 
take or exhaust valves. simple design, few parts, and ease 

2. GREATER FUEL ECONOMY—due of servicing vertical cylinders. 
to Clark patented Fuel Injection. 

3. LESS WEAR—es the power is pro- 6. LOWER OIL CONSUMPTION. 
duced with half the number of 7. LOWER INSTALLATION COST— 
power cylinders. due to shipment assembled, small 

4. SMOOTHER OPERATION, foundations, small buildings. 


These points, explaining the leadership of the CLARK 
“Angle”, merit your thorough investigation. Our engineers are at 
your service. 


CLARK BROS. CO., INC.....-.OLEAN, NEW YORK. U. S. A. 


Export Offices: 30 Rockefeller Plaza, New York. Domestic Sales Offices and Warehouses: 
Tulsa, Okla.; Houston, Texas; Chicago, Ill. (122 $. Michigan Ave.); Boston, Mass. (131 
Clarendon St.); Huntington Park, Calif. (5715 Bicket St.) Foreign Offices: 72 Turnmill 
St., E. C. 1, London; Avda Roque Saenz Pena 832, Buenos Aires. 


Affiliated Companies: Dresser Mfg. Co., Bradford Pa.; Pacific Pump Works, Huntington 
Park, Calif.; Bryant Heater Co., Cleveland, Ohio. 
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CASTING METHOD 
VITAL 


than that of ordinary bronze bearing stock. Magnolia Bronze a 
stronger and stands much greater strains. It unilorm : 
bearing surface which is free of blow holes, cracks or spongy 
‘material and wears longer than any sand cast bronze. The die cast- _ 
ing process produces bars free of tiny, hard sand particles which 


heat. Note spongy structure, segre- 
grated lead and white Cu-Sn crystals 
5) cf the sand cast specimen as com- 
pered to absence cf and 


MAGNOLIA METAL COMPANY ° ELIZABETH, N. J. 


MAGNOLIA 


Inotropic Die-cast 
BEARING BRONZE 


BY THE MAKERS OF MAGNOLIA ANTI-FRICTION METAL 
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unwashed screenings frequent!\ fired 
on chain-grate stokers. 

I mention this because I deinitely 
place the source of CAM’s trouble jn 
the method he uses to fill his <toker 
hoppers. The chutes from his |):nkers 
are doubtless in a fixed positiin, so 
that the coal pours into the hopper 
near the center. Or, if the chutes can 
be moved the operator seldom shifts 
them from their center position in fill. 
ing the hoppers. 

By filling at the center the larger 
lumps roll toward the ends of the hop. 
pers. The fines and heavy impurities, 
such as tramp iron and sulphur bands 
(iron pyrites), remain directly under 
the chutes. As the coal passes under 
the gates, there is a stream of fines and 
heavy impurities moving down the cen- 
ter, with a stream of lumps to each 
side. There is little surface contact be- 
tween the lumps, and between lumps 
and grate. A plentiful supply of air 
comes up about the links and keeps 
them cool. 

This condition cannot possibly pre- 
vail with the fines near the center. While 
they offer more surface area for burn- 
ing, these fines do not let enough air 
pass for rapid combustion, and not 
enough to keep the grate links cool. 
From the time of ignition under the 
arch until the grate turns downward 
at the water back the heat creeps closer 
to the links. This is especially true if 
there is enough pyrite present to pro- 
duce fusion of the fines. A single piece 
of pyrite will start the formation of a 
clinker mass which will not only ex- 
clude air, but will flow downward be- 
tween the links and fuse with them. 
Pyrite in contact with iron will lower 
the melting point of this metal, as will 
also a bolt or other piece of iron or 
mild steel already molten. 

The solution of CAM’s problem is 
obvious: There must be a uniform mix 
of coal passing under the grate at all 
times. 


Menard, Ill. Grorce Ho_MAN 


New Power 


Construction 


Construction to Come 


Ark., Eldorado—City Airport Comn, El 
dorado, plans constructing imprvs, Mas- 
nolia Hy, 7 mi west of here. $2,000,000. 
$1,700,000 CAA allot. 


California—Bureau Reclamation, Cus- 
tom House, Denver, Colo., received 0 
bids Dec 1, furnishing gate valves for 
installing in station-service penstocks, 
Shasta Power Plant, Kennett Div, ‘ ‘entral 
Valley Project, Spec 1678-D, Shasta Co 
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_THE OIL MUST 
LUBRICATE AND COOL 


DEPOSITS CAN “RAISE CAIN” 
IN RESTRICTED PASSAGES 


Use Analysis! 


PROBLEM: Selecting turbine oil is a major de- 
=emees Cision. For only an oil film stands 
between safe operation and possible destruction of 
the turbine. The oil must maintain a high chemical 
stability over a long period of service, because de- 
posits resulting from oil oxidation may interfere 
with free oil flow through the bearing and govern- 
ing apparatus. This will cause higher operating 

temperatures, rapid oxidation, 

even disastrous bearing failure. 


AN SWER: The most dependable way to fore- 

tell what a turbine oil will do is to 
analyze its character. What has it done for 
others over a long period? Gargoyle D. T. E.’s 
are used in over 50% of U.S. A.’s major-sized 
turbines and have service records of over 120,000 
hours in a single turbine. It has been proved that 
their chemical stability assures trouble-free lubri- 
cation. These oils are far-and-away your wisest 
and safest choice. 


SOCONY-VACUUM OIL COMPANY, INC.— Standard Oil of N. Y. Div. * White Star Div. « Lubrite Div. * Chicago Div. 
White Eagle Div. » Wadhams Div. » Southeostern Div. (Baltimore) » Magnolia Petroleum Co. » General Petroleum Corp. 
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FIGHTERS 

The operating solenoid in this assembly of an R-S 

Butterfly Valve connects to the valve vane through 

a counter-weighted lever and latch. The solenoid 

can be arranged with the mechanism to open or 

close the valve and hold it there in one position or 
the other. Failure in the current to 
the solenoid for any reason results 
in tripping the latch and permits 
the counter weight to close or open 
the valve by gravity. The assembly 
is suited for emergency use to shut- 
off flow wedge-tight or to open a 
vent. Used on sprinkler and foam 
systems, tank discharge, gas lines 


and for electrically driven blower 
protection. 


Valve can be constructed of any 
alloy and in various sizes for air, 
gases, steam, oil, hydraulic and 
other services. Resetting is accom- 


plished by hand. 
A similar type trip valve can be con- 


trolled by pressure as illustrated. 


Depend on R-S Butterfly Valves for low-cost, manual or automatic 
control and wedge-tight shut-off of volume and pressure. Sizes range 
from 2 to 84 inches. , 


p. S. I. 


Wafer (narrow face to 
Sace) valves are suitable 
for pressures up to fif- 
teen pounds. They are 
light in weight yet high 
in regulating efficiency. 


Write for 
Catalog No. 10-B. 


BUTTERFLY VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4536 Germantown Avenue « Philadelphia, Penna. on ie 


144 (137) 


Calif., Fairfield-Suisum—U._ 
1209 8 St, Sacramento, plans const) 
imprvs. Over $2,000,000. 


IMinois—Defense Plant Corp, 
Dearborn St, Chicago, Ill, plan: 
structing hemp plants. Commodity 
Corp, The Mall, between 12 and 
S W, Wash, D. C will operate. 


Ill., Aurora—Civil Aeronautics \ 
14 St, between E St, and Consti! ition 
Ave N W, Wash. D. C., plans cons +uet- 
ing imprvs $1,200,000. Referendun wil) 
be held Feb 22 issuance of bonds fo: pur- 
chase of site. 


Indiana—Commodity Credit Corp. The 
Mall, between 12 and 14 Sts S W, Wash, 
D. C., plans constructing hemp proc ssing 
plants. $1,500,000. 


Kansas—U. S. Eng, 601 Davidson Bldg, 
Kansas City, Mo., plants constructing 
imprvs $3,000,000. 


Kansas—U. S. Eng, 601 Davidson Bldg, 
Kansas City, Mo., bids soon constructing 
imprvs, Ford Co $1,000,000. 


Kansas—U. S. Eng, Albuquerque, N. M., 
plans constructing imprvs, Seward Co 
$3,000,000. 


Kansas—Defense Plant Corp, 811 Ver- 
mont Ave N W, Wash, D. C., plans con- 
structing addnl plant facilities. Over 
$2,300,000. Boeing Aircraft Co, Seattle, 
Wash., will operate. 


Ky., Sturgis—U. S. Eng, Federal Bldg, 
Louisville, plans constructing  imprvs. 
Over $2,000,000. 


Michigan — Aluminum Company of 
America, Dunn Rd, Detroit, plans con- 
verting plant and addn. $3,000,000. De- 
fense Plant Corp will finance. 


Minn., Minneapolis—City, Bd _ Park 
Comrs, plans to sell $3,000,000 bonds, con- 
structing imprvs north of city. Total est 
$7,000,000-$8,000,000. 


Minn., South St Paul—Farmers Union 
Central Exchange, E A Syfestad, mer, 
1200 N Concord St, plans constructing oil 
refinery. $1,000,000. 


Missouri — Civil Aeronautics Admin, 
City Hall, Kansas City, Mo., plans con- 
structing imprvs, Boone Co. Under $1,- 
000,000. 


Missouri—U. S. Eng, 601 Davidson 
Bldg, Kansas City, Mo., plans constructing 
imprvs. $3,000,000. 


Nebraska—U. S. Eng, 1709 Jackson St, 
Omaha, plans constructing imprvs Knox 
Co. Over $1,000,000. 


New Jersey—General Motors Corp, 
General Motors Bldg, Detroit, Mich. 
plans constructing addnl plant facilities, 
over $200,000; addnl plant facilities. 
Over $2,000,000. Defense Plant Corp will 
finance. 


New Jersey—U. S. Eng, 6 and Walnut 
Sts, Phila, Pa., plans constructing imprvs, 
addnl work, Burlington Co. $1,000,000. 


New York—Republic Aviation Corp, 
Farmingdale, plans constructing addnl 
plant facilities. Over $5,000,000. Defense 
Plant Corp will finance. 


Ohio—Defense Plant Corp, 811 Ver- 
mont Ave N W, Wash, D. C., plans con- 
structing plant. Over $3,000,000. Sun 
Oil Co, 1608 Walnut St, Phila., Pa. will 
operate. 


Ohio—Fisher Body Div General Motors 
Corp, 121 General Motors Bldg, Detroit, 
Mich., receiving bid constructing super 
structure for plant. Federally financed. 


Pennsylvania — Industrial Company 
plans, by United Engineers & Construct 
ors, Inc, engrs and archts, 1401 Arch St. 
Phila. rehabilitating mfg bldgs; reclaim- 
ing from wrecking bldgs at site mfg bidgs: 
power house, office bldg, concrete water 
reservoir. $500,000-$1,000,000. 
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‘ We too are behind the 


Tnion 


NATIONAL 8-BALL 


hes Wartime troubles is the national 8-ball behind which many a 

idson manufacturer finds himself today.-Priorities, restrictions, shortages 

oe of materials, transportation, and the urgent need for Super- 

Knox Silvertop Steam Traps have helped to make uncertainties in the 
filling of orders. We believe it’s safe to say that no manufacturer 

om of traps can fill every order and ship when requested. For this 


ilities, 
ilities. 
p will 


reason we ask our customers to be as patient as possible and we'll 
do all we can to give you as many Super-Silvertops as we can 
“alnut when we can. Remember that we are doing our best under the 


nprvs, 


,000. imposed wartime limitations. 


Corp, 

sadn If you are not acquainted with Super-Silvertop Steam Traps, we 
. believe this is an excellent opportunity to send for a copy of the book 

“om ““How To Choose A Steam Trap” and read it over, looking forward 

wil to the day when there will be plenty of Super-Silvertops for all. 

Motors 

THE V. D. ANDERSON COMPANY 

need. 1934 West 96th Street Cleveland, Ohio 

St, 

claim- 

bidgs: 


water 
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Four Years’ Operation... 
No Maintenance Expense 
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Here's a letter that tells a story better than any words we could 
use. Nor is it an exceptional case ... hundreds of users of Fullers 
are reaping the same benefits. It further strengthens the claims we 
have been making, that you too can profit by installing Fuller 
Rotary Compressors and Vacuum Pumps. 


There's every logical reason for long, continuous service with 
these units. Simple, sturdy construction; a minimum of moving 
parts—rotor, bearings, blades. 


In these times when shut-downs are costly. . .lost time can never 


be recovered... it's up to you to see that the very best equipment 
is installed in your plant. 


FULLER COMPANY — 


CATASAUQUA, PENNSYLVANIA 
Chicago: | 144 Marquette Bldg. San Francisco: 421 Chancery Bldg. 


c-70 


FULLER-KINYOM, FLUKXO, AND AIRVEYOR CONVEYING SYSTEMS - - - ROTARY FEEDERS AND DISCHARGE GATES 


ROTARY A'P COMPRESSORS AND VACUUM PUMPS - . AIR-GUENCHING COOLERS -. - - BIN SIGNALS 
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Tennessee—Yards & Docks, 1$ Si and 
Constitution Ave N W, Wash, | @¢. 
plans constructing bldgs, facilities, s) .1py 
Co. $2,000,000. 


Tenn., Nashville—Thos L Cun ins, 
mayor, plans constructing imprvs. i\der 
$1,000,000. 


Texas, Pennsylvania and New Y);-k— 
Reconstruction Finance Corp, 811 “er. 
mont Ave N W, Wash, D. C., prelimi ary 
plans constructing 760 mi 20-in we deq 
joint steel pipeline carrier between |} .ys- 
ton, Tex., Phila, Pa., and New ork, 
N. Y., areas, 200,000- to 250,000-bbl « 
capacity. $90,000,000. 


Texas—U. S. Eng, 416 Wright i:ldg, 
Tulsa, Okla., plans constructing im»rvs, 
expansion, installations and facilities, 
Gray Co. $5,000,000. 


Texas—U. S. Eng, 31 W Main St, 
Denison, receiving bids constructing 
imprvs, bldgs, Smith Co. Over $3,001,000, 


Plans deposit $100. 


Texas—U. S. Eng, 231 W Main St, 
Denison, plans constructing imprvs, bidgs, 
facilities, etc, Gregg Co. $5,000,000. 


Texas—U. S. Eng, Fort Sam Houston, 
receiving bids constructing bldgs, Coryell 
Co. $3,250,000. Total est $5,500,000, 
Plans deposit $100. 


Texas—Yards & Docks, Navy Dept, 18 
St and Constitution Ave N W, Wash, 
D. C,. bids soon constructing imprvs, 
grading, site development, bldgs. Total 
est $9,000,000. 


Tex., Corsicana—Texas Power & Light 
Co, Corsicana, receiving bids extending 
Trinidad steam electric station, 30 mi 
east of here. Over $40,000. 


Tex., Houston—Nyotex Chemical (Co, 
c/o C F Dunasky, M. Esperson Bldg, 
Houston, receiving bids constructing lime 
and chemical manufacturing plant, $6,000, 
000 complete project. 


Tex., Tyler—U. S. Eng, 231 W Main 
St, Denison, plans constructing imprvs 
$5,000,000. 


Utah—U. S. Eng, 32 Exchange PI, Salt 
Lake City, plans constructing bldg addns, 
Box Elder Co under $2,000,000. 


Virginia—Bids after Dec 14, by Pub 
Housing Auth, NHA, Temporary Bldg 2, 
19 and D Sts N W, Wash, D. C., con- 
structing housing, Va. 44018. 


Washington — Seattle-Tacoma Ship- 
building Corp, 2400 11 St S W, Seattle, 
plans constructing imprvs, bldg. $2,000,- 
000. Federally financed. 


Wash., Seattle—Bids Jan 21, by City, 
County-City Bldg, constructing second 
step Ross Dam (concrete arch type) 
across Skagit River, Whatcom Co $10,- 
000,000. FWA Plans deposit $25. ER 
Hoffman, City Light Bldg, city light supt. 


Contracts Let 


Alabama—Yards & Docks, Navy Dept, 
18 St and Constitution Ave N W, Wash, 
D. C., awarded contract constructing 
imprvs, exten, NOY 5269, general con- 
struction, to Doullut & Ewin, 710 Inter- 
state Bank Bldg, New Orleans, La,*** 
structural steel, to Ingalls Iron Works 
Co, 720 4 Ave S, Birmingham, Ala.*** 
electrical work, to D T Odom Electric Co, 
629 Julia St, and E Phillips, 117 Decatur 
St, both New Orleans, La.***piping to 
A M Lockett & Co, Ltd, Whitney [ldg, 
New Orleans. Est $6,000,000. 


Alabama—U. S. Eng, Fort MeClellan, 
awarded contract constructing  bidgs, 
Calhoun Co, to Dethlefs-Boozer Cuonstr 
Co, Anniston, $500,000-$1,000,000. 


California—U. S. Eng, 751 S. Figueroa 
St, Los Angeles, awarded contract con- 
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HOW TO INCREASE THRU-PUT BY ONE SIMPLE CHANGE 


STEPS UP 
RATINGS 


Sales Offices in THOMAS’ 
REGISTER. Other “‘Blue 
Ribbon” Products in 
SWEET’S CATALOG. 
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Installing Coppus-Dennis FANMIX Gas 
Burners permits increased heat release 
per cubic foot of furnace volume 


“Pinwheel Action” combines gas with 
air in a properly proportioned mixture. 
Gas escaping from orifices in the blades, 
rotates the fan, causing in-take of air 
at right angles to path of gas. The 
energy in gas under pressure is utilized 
to perform work by mechanically mix- 
ing and proportioning the gas with just 
the proper amount of air, thus elimi- 
nating from the furnace the necessity 
of serving as a mixing chamber as well 
as combustion space. 


of furnace volume 
that rating 


ond the limit 


COPPUS BLUE RIBBON PRODUCTS DESIGNED FOR YOUR INDUSTRY... ENGINEERED FOR YOU 


You'll get valuable ideas 
from these free bulletins 
on other 
Coppus Blue Ribbon 
Products 


(Check the ones you want) 


Coppus Unit Air Filters. For in- 
dustrial ventilating and air condi- 
tioning systems. Bulletin F-320-5. 


Coppus Heat Killers. Keep pro- 
duction up by keeping men cool. 
No stale air recirculation. Air is 
directed. Bulletin 160-5. 


Coppus Cable Manhole and Tank 
Ventilators. For confined working 
spaces, Bulletin 163-1. 


Coppus Boiler Manhole Blowers 
and Exhausters. For cooling 
boilers, drums, etc. Bulletin 161-3, 


Coppus Steam Turbines. 6 sizes 
(and prices) from 150 H. P. down 
to fractional. Bulletin 135-9. 


Coppus-Dennis Fanmix Gas 
Burner (described in this ad). 
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You get 8° much more heat release per cubic foot > > 
_ when you change Coppus-Dennis FANMIX Gas 
cond of boilers (or other equipment can be increased far bey aa ; . 
ype) 
210,- allowed by present purners.- 
ER 
| New principle in Gas Burners Gives EXTRA Values ae 
on TOP of GREATER HEAT RELEASE 

Even Temperature: complete combustion without impingement 
no drifting “hot spots’. No Crackiné of Wet Gas: driver arms stay 
below “cracking” temperature: On New Installations: smaller com 
pustion space less stack required, n° forced draft equipment needed. 

Write for free Booklet 410-3 which explains other savings YOu make i 
with Coppus-Dennis FANMIX Gas Burnet a Coppus “Blue 
Ribbon” Product. Address Coppus Engineering Corporation, 302 | 
Park Avenue Worceste!s Massachusetts: 
satur — 
to 
Address..... 
0 


One glance inside the case of a Frahm Tachometer shows its 
striking simplicity. The sole mechanism is a set of accurately tuned 
steel reeds which pick up the minute vibratory impulses of the 
machine which the instrument need merely touch, and the R.P.M. 
is indicated on the scale by a sympathetically vibrating reed. 
Because no contact with the rotating element is required, these instru- 
ments solve troublesome problems of indicating speed . . . without 
belts, gears, flexible shafts or electrical connections. 

This principle and the method of indication are unique among 
speed measuring instruments. The Frahm Resonant-Reed Tachom- 
eter is as accurate as it is simple, with no parts to wear, adjust, 
lubricate or renew. It can be used in any position and will give 
years of trouble-free service. Built in types for permanent mount- 
ing...and for hand use in servicing, installation and mainte- 
nance work. Various ranges available from 900 to 30,000 R.P.M. 


For a complete description of Frahm Tachometers 
together with lists of types and ranges commonly 
supplied, write for Bulletin 1590P. 


JAMES G. BIDDLE CO. - 
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1211-13 ARCH STREET 
PHILADELPHIA, PENNA. 


structing bldg, No. 981, San Be) ardin 
Co, to Jas I Barnes Constr Co, 11!) Mop. 


tana Ave, Santa Monica under $1..\0,9)9. 


California—U. S. Eng, 74 New 
gomery St, San Francisco, award: | eop. 
tract constructing cold storage ware. 
house, Monterey Co, to H C Gey yr, 79 
Munras Ave, Monterey. 


Mont- 


California—Yards & Docks, Nav Dep; 
18 St and Constitution Ave N W, Wash 
D. C., awarded contract constructi; ~ Sup- 
vlemental Agreement 3, imprvs. Noy 
4279, to Guy F Atkinson Co, 66° Ryg 
Bldg, San Francisco, and George ollock 
Box 903, Sacramento, $14,131,008. 


Calif., San Diego—Yards & Docks. 
Navy Dept, 18 St and Constitution Aye 
N W, Wash, D. C., awarded contrict con. 
structing west coast sound schoo! Noy 
5880, to Stanton-Reed Co and J y 
Breedlove Corp, 816 W 5 St, Los Angeles 
$1,259,000. 


Del., Dover—U. S. Eng, 6 and Walnut 
Sts, Phila, Pa., awarded contract eon- 
structing imprvs, paving, ete, to George & 
Lynch, Delaware Trust Bldg, Wéilmine- 
ton, to exceed $1,000,000. 


lll, Chicago—Commonwealth Edison 
Co, 72 W Adams St, awarded contract 
constructing remodeling electric power 
station, 3200 A 100 St, to Herlihy Mia- 
Continent Co, 140 S Dearborn St, $75,009, 
Sargent & Lundy, 140 S Dearborn St. 
enegrs. 


Kentucky—Defense Plant Corp, 811 
Vermont Ave N W, Wash, D. C., awarded 


contract constructing plant, to Engineer- 
ing Staff of B F Goodrich Co, 590 S Main 
St, Akron, Ohio, construction, to Batson & 
Cook, West Point, Ga., Prack & Prack, 
Martin Bldg, and Chester Engineers, 21/ 
FE Park Way, both Pittsburgh, Pa., engrs 
Blaw Knox Co, Farmers Blvd, Pitts- 
burgh, Pa., process engr. Est $4,000,000, 
National Synthetic Rubber Corp (Good- 
all Rubber, Inc, Hamilton Rubber Mfg 
Co, Hewitt Rubber Corp, Lee Rubber & 
Tire Corp and Minnesota Mining & Manu- 
facturing Co), will operate. 


Kentucky—U. S. Eng, Federal Bldg 
Louisville, awarded contract constructing 
storage reservoir, Hardin Co, to Georg: 
Kehl & Son, 1225 N Maplewood Ave, Chi- 
cago, Ill, under $1,000,000, 


Louisiana—U. S. Eng, 5 St and Avenu 
F, Galveston, Tex., awarded contract 
constructing bldg, Caleasieu Parish, to 
Port City Constr Co. P O Box 22, Lake 
Charles, under $1,000,000. 


Louisiana—U. S. Eng. foot Prytania 
St, New Orleans, awarded contract con- 
structing bldg, to Tudor & Ratcliffe, Al- 
exandria, under $1,000,000. 


Louisiana—Yards & Docks, Navy Dpt 
18 St and Constitution Ave N W, Was! 
D. C. awarded contract constructing bldg 
to J A O'Brien, 816 Howard Ave, New 
Orleans, under $1,000,000. 


Michigan—U. S. Eng, 700 Union Guard- 
ian Blde, Detroit, awarded contract con- 
structing control tower and contro! towe! 
switch room, Macomb Co, to Campbe 
Constr Co, 3255 Goldner St, Detroit, less 
than $1,000,000. 


Michigan—U. S. Eng, 700 Union Guard- 
ian Bldg, Detroit, awarded contract con 
structing bldg, Wayne Co, to J A Utley 
723 E Ten Mile Rd, Royal Oak, Detro' 
less than $1,000,000. 


Michigan—U. S. Eng, 700 Union Guard- 
ian Bldg, Detroit, Mich., awarded com 
tract constructing imprvs, Chippewa a 
to Spencer, White & Prentis Inc, 1! E + 
St, New York, N. Y. Est. $1,000,000. 


Mississippi—U. S. Court: 


Eng, U. § 


house & Customhouse, Mobile. Ale 
awarded contract constructing bidss 
Clarke Co, to B L Knost, Meridian under 


$1,000,000. 
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@ Just how long a conventional turbine oil will last is 
: pose anybody’s guess. But each of them, sooner or later, should 8 Joovenporat Onl 
on- . 
meen & be changed or removed from the oil system for treating € 7 7 
ilming- to reduce acidity, or for removing sludge deposits or water. S, 6 LZ 
But not so with Nonpareil. Records of Nonpareil still | J Pd 
poser in service after 10 to 15 years show that the oil has x I 
power never been removed for treating, or for cleaning the oil s « 
Rigen system. Furthermore, Nonpareil is guaranteed not to > 3 
mm 9 increase in acidity above the extremely low neutraliza- Bs 
tion number of 0.15. Nonplareil | Gil 
p, 811 
ward WHAT HAPPENS TO A TURBINE OIL 
gZineer- 
S Main YEARS OF SERVICE 
atson & IN SER VICE ? Comparison of acidity development between conventional oils and an 
Prack, res a : , P ; inhibited turbine oil (Nonpareil) on all types of service. It shows the 
ors, 21i lhe conditions under which turbine oils operate—rapid superior resistance to acid formation in Nonporeil even after 14 
* Sone. circulation, at fairly high temperatures—tend to increase years of service, 
000,000, chemical absorption of oxygen by the unstable hydrocar- w 
gt bons in the oil—that’s called oil oxidation. This, in turn, GE T A Cl THE FA CTS 4 BOUT 
er Mig . 
her & brings on a host of oil troubles, such as high acidity, THIS UN USUAL OIL 
; Manu- sludging, excessive increases in viscosity, and poor de- 
mulsibility. Any one of these is reason enough for remov- If your plant is located in one of the states shown below, 
Bove ing the oil before it damages the turbine. phone the nearest Standard Oil Company (Indiana) office 
Georgi for a turbine oil specialist. If not, drop us a card. Ask for 
oe THE REFINER WAS IN THE MIDDLE our Engineering Bulletin number TN571 on Turbine Lu- 
\ jut; ‘ol 7" lof bl brication with Nonpareil Turbine Oil. In Nebraska, write 
Avenue An easy solution might seem to ve the removal o unstable Standard Oil Company of Nebraska, at Omaha. 
< hydrocarbons by refining. This can be and is done. But 
2, Lake very highly refined oils frequently develop acidity faster COLORADO « ILLINOIS + INDIANA + IOWA + KANSAS + MICHIGAN 
than some less highly refined oils, because of the removal MINNESOTA « MISSOURI + MONTANA * NORTH DAKOTA » WYOMING 
>rytania of natural inhibitors in the oil. SOUTH DAKOTA * WISCONSIN 
ae Bk Therefore, until about 15 years ago, a turbine oil was of 
necessity a compromise product .. . not too highly refined 
_— to cause excessive acidity formation, but sufficiently re- 
. Wast fined to prevent excessive oxidation and sludge formation. 
ng bldg 
ve, New 
PATENTED INHIBITOR DEVELOPED 
Phrpiiet Then the patented inhibitor used in Nonpareil was devel- 
ol tower oped. The inhibitor, added to a highly refined oil, prevents 
—_— acidity development. Now, unstable hydrocarbons can 
be removed, which eliminates the sludge-forming and 
eam emulsion-producing tendency of the oil, and the inhibitor é 
act con is added. Result—a turbine oil that lasts as long as your f 
Utley turbine, without replacement or treating. A small amount 
of make-up oil (about 10°¢ per year) automatically re- tae —_ 
plenishes the inhibitor. Your turbine oil systems never 
ed nie ed cleaning and your fill of Nonpareil is guaranteed for OIL 1S AMMUNITION... USE IT WISELY 
ewa C the life of your turbine, 
Court- 
Ala 
bidgs 
in under 
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That’s the kind of main CYLINDER OLS 


tenance-reducing results 
that will help you meet today’s emergency power de- 
mands. Here’s the whole story. The engine, below, was 
installed in 1902. Even at that early date a Standard Oil 
Engineer was asked to recommend a cylinder oil. The 
engine was started on Capitol Cylinder Oil. To date, only 
two sets of rings have been replaced and the cylinder has 
never been rebored. There has never been a shutdown 
because of lubrication failure in the forty years. In that 
forty years, too, Standard Oil Engineers have gained 


much experience and many new lubricants have been 
developed. Both are good reasons for turning to these 
Engineers for help in your present plant maintenance 
problems. 


ALL-WEATHER LUBRICATION 
WITH 


Because all bearings can’t 
be operated air-con- 
ditioned surroundings, some, like the crusher bearings 
pictured below, need the all-weather protection of Superla 
Grease. These bearings had been replaced twice because 
of overheating in Summer. A Standard Oil Engineer rec- 
ommended Superla Grease. With it, no bearings have 
failed Summer or Winter—a saving in scarce material, 
labor, and productive time. 


DOWN-TIME AND UP-KEEP 
CUT ON GEARED TURBINE 
WITH 


Here’s what one metal 
mining and refining com- 
pany saved when Stanoil cut oil replacements from once 
a year to once in four years on the geared turbine gener- 
ator above. One oil system, of 200 gallons capacity, lubri- 
cates the 15,000 KW generator, reduction gear, and tur- 
bine. Once a year oil had to be changed and the system 
cleaned to remove deposits. Then Stanoil was tried. When 
it was replaced after four years, no cleaning had been 
needed in that time. That meant a saving in shut-down 
time and labor—that’s important, right now. One fill of 
oil had been used in place of four, a saving of 600 gallons 
of oil, and a substantial reduction in oil costs had been 
made, although Stanoil was a higher quality product. 

Try a fill of Stanoil in a speed reducer, circulating, or 
hydraulic system in your plant. Let a Standard Oil Engi- 
neer help you pick the application and the right grade of 
Stanoil. See how it will eliminate some of your labor and 
maintenance time. 


HERE'S WHERE YOU'LL FIND 
A STANDARD Olt ENGINEER 


Just phone any local Standard Oil Company (Indiana) 
office in the middle western states listed below, or write 
910 South Michigan Ave., Chicago, Illinois. In Nebraska 
call or write Standard Oil Company of Nebraska at Omaha 


COLORADO « ILLINOIS * INDIANA + IOWA + KANSAS + MICHIGAN 
MINNESOTA * MISSOURI * MONTANA + NORTH DAKOTA 
SOUTH DAKOTA + WISCONSIN + WYOMING 


OIL 1S AMMUNITION...USE IT WISELY 


ONLY 2 SETS OF RINGSIN40 
: YEARS WITH \ \ 
| 
“ar 
: 


nserving heat through adequate 
viation is a subject no less timely 
important than the conservation 
our rubber resources. Write to- 
ty for your copy of the Ehret 176- 
9¢ Insulation Handbook. 
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Be it natural or synthetic, rubber is the one best material for 
tires. Its unique physical properties and characteristics dic- 
tate its almost exclusive use on cars, trucks and tractors— 


both civil and military. 


And likewise, in the field of thermal insulation, there is one 
material that has proved itself in service for more than half a 
century .. . 85% Magnesia. Its high insulation efficiency, work- 
ability, light-weight, strength, uniformity, long-life and overall 
economy are matters of record ... not of hope or conjecture. 


It will pay you to continue to use Ehret’s 85% Magnesia. 


HRET MAGNESIA MANUFACTURING CO. 


VALLEY FORGE, 
PENNA. 


... THERE IS AN EHRET DISTRIBUTOR OR 
CONTRACTOR IN EVERY INDUSTRIAL AREA 
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Missouri—U. S. Eng, P O Box 97, 


Memphis, Tenn., awarded contrac: cop. 
ni structing imprvs, Pemiscot Co, to \Mark. 
ham & Brown, Cape Girardeau, Mo. feng. 


ing, to American Steel & Wire < 506 
Olive St, St Louis. Est under $1,(),009 


F A N. J., Atlantic City—Civil Aero) ,uties 


Admin, La Guardia Field, 


Heights, N. Y., awarded contrac: con. 
| / structing imprvs, to Union Pavine Co, 
1227 N Broad St, Phila, Pa., $1,074,779, 
i New York—U. S. Eng, Chimes Bldg, 
Syracuse, awarded contract constricting 
bldg, Oneida Co, to John A Johnson & 


Sons, 256-41 St, Brooklyn, $1,000,009. 
lies in the way it is made 


$5,000,000. 


Ohio—Industrial Company, awarded 
contract constructing plant, to Rust Eng 
Co, Clark Bldg, Pittsburgh, Pa., over 
2,500,000. Defense Plant Corp will 
finance. 


Ohio—U. S. Eng, Wright Field, Day- 
ton, awarded contract constructing imprvs, 
bldg, Montgomery Co, to J H Marchbank 
Co, 205 W Wacker Dr, Chicago, Ii, 
$750,000-$1,000,000. 


Oregon—U. S. Eng, Pittock Blk, Port- 
land, awarded contract constructing bldgs, 
Deschutes Co, to Smith, Wright & Hoff- 
man, 715 S W Columbia St, Portland, 
approx $4,000,000. 


Pennsylvania—U. S. Eng, P O Box 511, 
Butler, awarded contract constructing 
group 1 bldgs, Butler Co, to Lloyds Build- 
ers, Inc, Law & Finance Bldg, Pittsburgh. 
To exceed $2,000,000. Bids soon on Group 
2, bldgs, from invited list bidders. 


Rhode Island—Yards & Docks, Navy 
Dept, 18 St and Constitution Ave N W, 
Wash, D. C., awarded contract construct- 
ing addnl facilities at advance base depot, 
Supplementary Agreement 9, NOY 4175, 
to George A Fuller Co, and Merritt-Chap- 
man & Scott Corp, 597 Madison Ave, New 
York, N. Y. $18,478,000. 


South Carolina—U. S. Eng, 33 Custom- 
house, Charleston, awarded contract con- 
structing bldgs, Berkeley Co, to Daniel 
Constr Co, Greenville, $500,000-$1,000,000. 


Tennessee—U. S. Eng, 494 Spring St 
N W, Atlanta, Ga., awarded contract 
constructing imprvs, Davidson Co, to 
Wolfe-Michael Co, 1021 Heywood St, 
Memphis, under $1,000,000. 


; Tennessee—U. S. Eng, 306 U S Court- \ 
sf an ere are house, Nashville, awarded contract con- 
Mie eee structing temporary frame bldgs, outside h 
$ e utility connections, Henry Co, to Rock 
$0 im ortant Dart Features City Constr Co, 135 4 Ave, N Nashville, ( 
me p under $1,000,000. 
: Tennessee—U. S. Eng. U. S. Courthouse , 
& Customhouse, Mobile, Ala., awarded 
R. While it has long been well known throughout in- contract constructing imprvs, Shelby Co, ff, 
: dustry that Dart Unions can be used over and over to A. Farnell Blair, Decatur, Ga. Est . 
me again, giving tight-joint performance each time, 
; never has the extra-value of Dart Unions been more 
\\ fully realized than it is right now. structing bldgs, Montgomery Co, to Fos. 
j Srei ric Natl Ban 
id Here are some reasons why Dart Unions give the 
outstanding performance for which they are famous. 
Texas—Defense Plant Corp, 811 Ver- 
~ First, Darts have extra-wide matched bronze seats mont Ave N W, Wash, D. C., awarded 
that are ground to “true-ball" surfaces. Another constructing 
ies, to oster-Wheeler orp, 624 She 
. important reason is that Dart bodies and Bldg, Houston, $2,500,000. ‘Industrial J 8 
nuts are made of High-Test air-refined b 
malleable iron that resists pipe strains, : 
ouston, 
In the interests of metal conservation, 42-388, Bell Co, to Hagstrom Constr Co, Jy 


Professional Bldg, Temple,  $1,1)(0,000- 


please continue to search your plant for $5,000,000. 


used Dart Unions . . . for, as you know, 
they can be put back to work. And see 
your supplier now as you need new ones. 


Tex., Dallas—Mid-City Realty oe, P 0 
Box 598, awarded contract constructing 
20x400 ft, factory bldg unit, re-modeling, 
ete, automatic sprinkler sys, air condi- 
tioning, electrical facilities, wiring to 


E. M DART MFG co PROVIDENCE R I. Henger Const Co, Dallas Natl Bank Bldg, 
*9 9 LJ 


Dallas, approx $92,000. 
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YOU HELPED US WIN IT 


Zourts } ‘Without your help, we could not have gained the high _—As a result, on both industrial and fighting fronts, 


wate honor of the Army-Navy “E” production award. Your more and more Crane valves are today quickening the 


hville, § (0-Operation permitted us to produce the valvesittook. pace of America’s march to Victory—assuring depend- 
aie More than 3,000 go into every battleship. How able flow control of every vital fluid. 
varied @ Many do you think are needed to build America’s two- And here at Crane, the Army-Navy “E” is spurring us 


py Co, 


pst § ean Navy? The ever-growing Liberty maritime fleet? | on in making even more valves—helping us get our 
How many thousands more for barracks, cantonments, _ part and your part of this wartime job done faster. 
and plants turning out Army equipment? 


Court- 
t con- 
afi een Doubled and re-doubled were our facilities begin- 


hing even before the war. Yet, only because you helped, 

| Vers were we able to meet the vast demands for Crane valves. 
= You made that possible by conserving the valves in- 

ustrial stalled in your lines—by giving them the best of care— 
by “making them do” in the face of critical materials 

wuston,  “20ftages. And most likely, as so many plants are do- 
*. Spee J ing, by utilizing the valuable tips in Crane “Piping 
0o,000- J Pointers” Bulletins on getting better and longer serv- 


Crane Co., 836 South Michigan Ave., Chicago, Illinois 


“Piping Pointers” Bulletins—one of Crane Co.’s wartime aids to industry 
ice from Piping equipment. for getting better and longer service from valves. Supplied free on request. 


P 
ructing 


“CRANE VALVES 
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A portion of the engi- 
neering section in the 
h offices of a new plant of 
the Wright Aeronauti- 
cal Corporation. Heat- 


ing units along the rear 
wall are individually 
controlled by means of 


Johnson Thermostats. 


For every phase of temperature control in war production . 
work spaces, test rooms, and processing chambers, John 
Control assures effective, efficient operation. 

Johnson Precision-Planned Thermostats and Humidosta 
vide effective control at any desired temperature and h 
Johnson men... each job is “Engineered”, 
dependable control, no matter what the 

If you havea process control, air-condé 
ifying problem, get in touch wj 
or wire for bulletins describi 


JOHNSON SERVICE COMPANY MILWAUKEE, WISCONSIN 
Direct Branches in all Principal Cities 
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Washington—Civil Aeronautics Admin, 
7 Regional Office, Boeing Field, Seatt\., 
awarded contract constructing imprvs, 
Minnis & Moody, Johnson, Inc, and Vist, 
Constr & Finance Co, P O Box 781, gay 
Bernardino, Calif., $2,418,744. 


Washington—U. S. Eng, 800 3 Aye 
Seattle, awarded contract “tructing 
steam plant bldg, Spokane Co, to Clynge 
M Ludberg Co, W 326 Ist St, Spokane, 
$100,000-$500,000. 


Outside United States—Yards «© Docks, 
Navy Dept, 18 St and Constitution Ave 
N W, Wash, D. C., awarded contrag; 
constructing addnl facilities, to James 
Stewart & Co, Inc, and H J Deutschbeip 
Co, and Peter F Connolly Co, 230 Pap, 
Ave, New York, N. Y., $1,500,000. 


Outside United States—Yards & Docks, 
Navy Dept, 18 St and Constitution Aye 
N W, Wash, D. C., awarded contract 
constructing addnl facilities, to Lindgrey 
& Swinerton, Inc, Hegeman Harris (o, 
Inc, and Tucker McClure, 220 EF 42 g, 
New York, N. Y., $6,276,000. 


South America, Peru—Vanadium Corp, 
420 Lexington Ave, New York, N, yY, 
awarded contract constructing plant, to 
Rust Eng Co, Clark Bldg, Pittsburgh, Pa, 
Est $4,000,000. Defense Plant Corp, 
Wash, D. C., will finance. 


New Equipment 


(Continued from page 134) 


ductors, saving delay in securing large 
cables. Units are designed to take care 
of extensions, additional jobs, or rear 
rangements, Open wiring support is 
furnished for cable sizes from No. 6 to 
2,000,000 cm, and with separable bases 
for flat surface, beam or pipe mounting. 
Delta-Star Electric Co, Fulton St, Chi- 
cago, Ill. 


Solenoid Motor Starter 


THERMALOAD V_ Sorenow Motor 
STARTER recently announced by com: 
pany adds to a solenoid-type starter 
many of features formerly found only on 
larger controls. The most notable fea- 
ture is the Monitor bi-metal compen- 
sated overload relay. This permits per 
fect starter operation under extremes 
of ambient temperature. Full overload 


: \ 4 
FOR BUSY WAR PLANTS) 
ro- 
ity. 
a 
id- 
an 
by 
ve, 
id- 
ce, 
ds. 
1 


Motor 
y com 
starter 
only on 
le fea- 
ompen- 
its per- 
xtremes 
verload 


sry, 194 


Why Rockbestos Permanent Insulation 
provides dependable wire performance 


Rockbestos A.V.C. Power Cable above and similarly insulated 

Motor Lead Cable (Underwriters’ and Nat. Elec. Code, Type 

AVA) has a maximum operating temperature rating of 110°C. 

(230°F.) and this permanently insulated construction. 

1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, oil, 
grease and corrosive fumes. - 


Outer felted asbestos wall which serves as a heat-barrier against high am- 
bient temperatures. 

Lubricated varnished cambric for high dielectric strength and added mois- 
ture resistance, protected from heat and flame by two felted asbestos walls. 
Felted asbestos insulation that withstands conductor-heating overloads 
and won’t burn even when exposed to copper-melting arcs. 


The conductor is perfectly and permanently centred in helically applied 
insulation. 


One of 122 different wires and cables 
developed for severe operating conditions. 


WON’T bake brittle, bloom, burn or rot 
RESISTS moist 


OCKBESTOS 


Prevents Shutdowns because 


If repeated wire-failures in circuits around 
boilers, steam lines, furnaces, lehrs, soaking pits, 
kilns, etc., are slowing down your production, 
it will pay you to investigate Rockbestos A.V.C. 
— the wire with insulation that stands up in the 
most severe hot-spot installations. 

Why does Rockbestos A.V.C. stand up in such 
service? Because the permanent asbestos braid 
and felted asbestos insulation is heatproof and 
fireproof, and won't bake brittle, burn, rot, swell 
or 

Eliminate down-time caused by continual wire 

maintenance by installing Rockbestos A.V.C. 
wire, cable or cord in your plant's hot-spots. 
Our engineers will gladly make recommenda- 
tions from a line of 122 permanently insulated 
constructions. 
_ When inquiring or ordering, give end-use 
classification and authorized priority preference 
rating. For full information write nearest branch 
office, or: 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


POWER e February, 1943 


155 


Admin, 
Park | — | 

4 
| 
KGa Rockbestos Products Corp., 883 Nicoll St., New Haven, Conn. j 
hy 
ee = The Wire with Permanent Insulation 


MURRAY EQUIPMENT 


Our job has always been 
to aid production through 
dependable power facilities 


® Today, with expanded facilities, this organization is 
making its greatest production effort to help the war 
industry step up its power capacity. 

High priority ratings now determine where Murray 
Equipment goes. That, of course, is only for the dura- 
tion. When the tomorrow comes that brings Victory 
and peace, Murray Equipment again will be available 
to all. It is for that time that we suggest you now 
acquaint yourself with Murray Equipment and learn 
its possibilities. 

Murray Bulletins that give complete details of Murray 


Equipment will be sent to you upon request. Look 
them over, then file them for future reference. 


BOILERS .... . . TURBO GENERATORS 
MECHANICAL DRIVE TURBINES 
ENGINES ... UNIT HEATERS ... GEARS 


U RR AY 
WORKS COMPANY 
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protection assured because trip 
always occurs within the same time 
a given percentage of overl iad, 4 
further safeguard for the mo or js , 
unique arrangement which 5 reyent; 
operator from improvising any method 
to hold starter button in the “O\” pos. 
tion, thus preventing the tri» when 
overload occurs. The operator muy 
press the button and, release ii befor 
contact is made. Other features include 
vertical, straight-line design; resilient. 
shock-proof’ mounting that eliminates 
hum; double-break contacts of pure 
silver; coils that are easily interchange. 
able for different voltages. Unit ha: 
been tested and approved by the Under. 
writers’ Laboratory. Available in five 
sizes—1.5 to 7.5 hp, and 110 to 559 
volts, ac. Monitor Controller Co, Balti. 
more, Md. 


Rotary Pump 


Rotary pump is vertically mounted and 
powered by a 15-hp gearhead motor. 
Practically all pumps being made now 
are going into marine construction and 
are built to meet full Navy specifica. 
tions. However, because of small floor 
space required for mounting, this unit 
has been adopted for use in industrial 
plants requiring the transfer of oils and 
other non-abrasive liquids. The general 
specifications are: Capacity 100 gpm 
at a pressure of 100 psi, handling diese! 
fuel. The pumping unit is all bronze 
construction. The motor is standard 
gearhead design, 1770 rpm, reducing to 
440 rpm on the drive shaft, The base is 
fabricated steel, designed for bottom 
and back anchorage in mounting. Black- 
mer Pump Co, Grand Rapids, Mich. 


Circulating Pumps 


COMPANY ANNOUNCES NEW CIRCULAT- 
ING PUMPS, including %4-in. and 1-n. 
side-wall-mounted types, a 114-in. side: 
wall-mounted type for low-submergence 
applications, and a 114-in. horizontal 
type. Pumps are applicable to evapo 
rative condensers, air-conditioning units. 
washers, as well as other machiner 
requiring a circulating unit. New me 
chines are additions to the line 0 
pumps previously available which in- 
cluded 34-, 1- and 1%4-in. immersion 
type pumps, and a 114-in. side-wall 
mounted unit. Ingersoll-Rand Co, !! 
Broadway, New York, N. Y. 


Snubber Calculator 


SLIDE-RULE-TYPE SELECTOR is a time 
saver for engine operators in choosil 
the right size Burgess exhaust snubber 
to provide quiet exhausts for their & 
gines. Unit works similarly to a slide 
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o—, MEN TO FORCE A VALVE 


Where do your men apply grease, lead or 


paint to valve connections? 
Failure to close off is usually caused by foreign 


Instruct them when reassembling valves to their 


xCULAT- matter lodged on the seat. Usually it clears lines to put joint compound on the pipe threads— 


d 1-in. not on the valve threads from where the excess 
a ° - will be forced inside the valve and possibly onto 
n. side away when the valve is opened part way to wales sont, 
prgence Before reassembly, see that valve and line 
rizontal flush it. are both blown out—or seats may be ruined by 


evapo- dirt and grit. 
z unit, § Don’t try force to close it off. That may scar 
chinery 
ew ma 
© @ another sort—and even though seats and discs 

nersion ‘Quire relatively little material, the metal they 


ig | Se is on the critical list. Waiting for new parts 


disc and seat—giving you a permanent leak of “sd 


Write to Reading, Pa., general office, forcopy of "VALVE DON’TS” 
—a poster for plant use that tells things NOT to do to valves. 


might cripple plant efficiency—sabotage, in | 
wartime. 


MANUFACTURERS OF 


a time: READING CAST STEEL VALVES AND FITTINGS * PRATT & CADY BRASS AND IRON VALVES 
hoosing D'ESTE VALVE AND ENGINEERING SPECIALTIES 

es ben Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 
reir 
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EXPANSION 
JOUNT 


Charles S. Leopold, Mechanical Engineer 
Baker Smith & Co., Mehring and Hanson, Heating Contractors 


Fully guided internally and ex- 
ternally. Available in single 
or double joints for high pres- 
sure and high temperatures; 
flanged or beveled ends. 


ONLY SLIP-TYPE JOINTS THAT MAY BE UNPACKED 
AND REPACKED UNDER PRESSURE. 


* Of all places where costly line shut downs must be 
avoided, Washington's big, busy Pentagon Building is 
a typical example. 

That's why here you'll find ADSCO Piston-Ring Expan- 
sion Joints. Only slip-type joints of their kind that can 
be unpacked and repacked under pressure, thereby 
eliminating interruptions to service. 


For steam, hot water, oil or gas lines, 
specify this modern expansion joint that 
is always on the job. Write for bulletin 
35-15PR. 


A me DISTRICT STEAM COMPANY 


NORTH TONAWANDA, NEW YORK 
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rule and makes it easy for any engine 
operator to make preliminary -electioy 
from the engine data presente, Com. 
pany states that selection can then be 
approved by Burgess engineers who are 
still available for the more difficy); 
applications. Acoustics Division, Byr. 
gess Battery Co, 2815 W Roscoe St, 
Chicago, Ill. 


Voltage Regulator 


GL-1 VOLTAGE REGULATOR is applicable 
to individual small ac generating plants 
having separate exciters. This regulator 
will satisfactorily control individual gen. 
erating units operating in parallel with 
other generating units by using auto. 
matic cross-current compensation. The 
maximum size generating unit which the 
GL-1 regulator unit will control js 
limited largely by the field current of 
the exciter. This regulator should not 
be used on an exciter whose maximum 
field current exceeds 1.4 amp at maxi- 
mum exciter voltage, while exciter js 
connected to alternator field (125-volt 
exciter). The regulator is suitable for 
the control of single two- or three-phase 
alternators, and is normally furnished 
for 50- to 60-cycle operation. Can be 
furnished for 110-120 volts, or for 208 
240 volts. Burlington Instrument Corp, 
Burlington, Iowa. 


Oil Purifier 


THROUGH a typographical error, copy 
for the Hoan-Crane oil purifier and oil 
clarifier (POWER Mid-December, 1942, 
page 70, items No. 6 and 7) was trans- 
posed. Item No. 7, an oil purifier, re- 
fers to illustration No. 6 and item No. 6 
refers to drawing numbered 7. 


Standby Batteries 


In VirrRaBLoc Jar, rubber has been re- 
placed by a vitrified ceramic composed 
entirely of non-critical materials. Line 
offers same capacities and virtually all 
advantages of the rubber-jar battery 
developed by company about three 
years ago for telephone and standby 
use. Company states that unit is con 
sidered not as a substitute, but as 4 
permanent improvement and addition to 
the company line. Like glass, Vitrabloc 
doesn’t absorb moisture, nor will acid 
penertate or affect it. Even when heated 
to 212 F and then plunged into ice 
water, there is no contraction of the ja! 
The unit is explosion-proof and can be 
set up next to other electrical equi? 
ment. Makers state that (as of Dec 1’. 
1942) deliveries on the new Vitrabloc 
batteries can be made on an A» 
priority. Philco Corp, Philadelphia, Pa. 
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SINCLAIR STEAM 
CYLINDER and VALVE 
and oil 
192, BE OILS. These oils are suited 
; trans- to all engine designs and op- 


fier, erating characteristics, and 

n No. 6 give correct lubrication under 
any combination of steam 
conditions, with low oil con- 
sumption. 


een re- 
mposed Write for Service Factor’’—a free 
s. Line publication devoted to the solution of 


ally all lubricating problems. 
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YOUR GUARANTEE OF THE FINEST IN 
DIESEL FUEL INJECTION EQUIPMENT 


In every detail, 
Adeco fuel injection 
pumps, nozzles and 
nozzle holders reflect 
the experience in 
precision design and 
workmanship of the 
Adeco organization, 
pioneers of diesel in- 
jection equipment in 
this country. 

Today, Adeco offers 
a wide range of 
standard and special 
_ fuel injection equip- 
ment, precision-built 


for the most rigid diesel requirements. 


Typical of the Adeco line are the single unit fuel injec- 
tion pumps and fuel injectors illustrated here. Nothing is 
spared to make products bearing the Adeco nameplate 
the finest in dependable fuel injection equipment. 


ADECO NOZZLE TESTER 


America’s most widely used Nozzle Tester 
makes it easy for any mechanic to make 
quick, accurate tests on injector opening 
‘pressure, spray pattern, stuck needle 
valves, and leakage around valve seats. 
‘Compact, portable, sturdy, precision-built. 
Pressures up to 10,000 ps.i. Tests all makes 
of injectors. Avoids costly delays and pos- 
sible damage to injector _ Best for eco- 
nomical maintenance. 


Write for new illustrated bulletin 


“AIRCRAFT & DIESEL EQUIPMENT CORPORATION 


4401 NORTH RAVENSWOOD AVENUE 
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CHICAGO, ILLINOIS 


Engineers’ Books 


Fire Brigades 


THE ORGANIZATION AND TRAININ.. oF Iy. 
DUSTRIAL FirE Bricapes By ‘Captain 
John C Klinck of the Memphis Fire 
Department, Published by S C Too} & 
Co, Memphis, Tenn., 119 pages, 6x9 
in., fully illustrated, paper binding. 
Regular price $1.00 per copy, dis. 
count for quantities when ordering 
for employee fire brigades. 


This practical illustrated handbook 
is suitable for students and was writ. 
ten to provide instructors with an illus. 
trated outline as a guide to form and 
train private fire brigades. It covers 
such subjects as brigade organization, 
firemen’s clothing, tools and equipment, 
communication and alarm systems, 
rescue work, salvage operations, yen- 
tilation of fires, the handling of hose 
and ladders, as well as describing 
various fire extinguishers. 

Cross-sections show the _ internal 
parts of hand extinguishers and the 
methods used to separate the different 
solutions. Considerable space is al- 
lotted to the care, storage, and handling 
of hose, nozzles and connectors. 

Carrying and_ raising extension 
ladders and how to carry hose up these 
ladders are illustrated in complete de- 
tail. Pictures also show how the tools 
are used to force entry through locked 
doors and how to make roof openings 
for ventilation. 

Although this book is a valuable 
addition to the works on fire protection 
it leans to a great extent toward ex- 
tinguishing debris and building fires. 
Directed as it is toward industrial fire 
protection complete instructions on the 
correct way of using hand extinguishers 
and the best methods of fighting oil and 
chemical fires at their incipiency would 
have increased the value of this book 
for the beginner. 


EWF 


Questions and Answers 


ENGINEERING QUESTIONS AND ANSWERS 
Vol. III—By the staff of Mechanical 
World, published by Emmott & Co. 
Ltd, 78 Palatine Road, Manchester. 
20. 176 pages, 7x10 in. fully illus 
trated. Price approximately $1.25. 


This third volume continues the re 
ord in permanent form of questions. 
and the correct answers, submitted ' 
“Mechanical World.” The  subjec! 
matter is wide and as an aid to refer 
ence an index is added. The value 
this collection lies in the fact that the 
questions all arose out of difficultie: 
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Deliver Super-Service 
Ge PISTON OPERATED 


A compact trap with super capacity. Positive, instan- 
taneous, non-wire-drawing discharge valve—entirely 
open or fully closed at all times. Stainless steel 
valves, seats and all working parts. For super-pres- 
sures and super-heat, specify Nicholson piston oper- 
ated traps. 


WEIGHT OPERATED 


Positive automatic intermittent action. Large 
capacity. Pressures to 1500 Ibs. at 1000 degree 
max. temp. Meets ALL requirements of modern 
high pressure power plants. 


* 


THERMOSTATIC models are non 
air-binding . . . freeze-proof 

. non dribbling . . . require 
no adjustments .. . never water- 
log. Large capacity. Four types. 
Sizes 4" to 2". Pressures from 
vacuum to 300 Ibs. 


941—W. H. NICHOLSON & CO., 125 OREGON ST., WILKES-BARRE, PA 
@ 


j 


| THERMOSTATIC ¥ PISTON AND WEIGHT-OPERATED STEAM 
_ GASOLINE AND COMPRESSED ain TRAPS Jw wv 

CONTROL VALVES ¥ FLOATS ¥ MANDRELS ¥ STEAM AND AIR SEPARATORS 


BESUREAND MOUNT | | I'LL SEE 


THAT PUMP EVENLY! |.| THE BASE 
IS NOT 


SPRUNG 


How To Get The Most Work Out Of Your VIKING PUMPS 


When mounting a Viking Rotary Pump and bolting it down, be sure that 
the base is not sprung. Bolting the pump down over an uneven surface 
may cause binding and heating in the stuffing box. It may cause working 
parts of the pump to bind and wear beyond repair in a 
short time. The pump must be free enough to turn the 

shaft by hand. 
Get extra wear out of your Viking Pumps by giving them 
extra care. The Viking Service Manual tells you how. It’s 
a handy, illustrated booklet giving you practical help in 
mounting, operating and maintaining Viking Pumps. Write 


for your copy today. It's FREE. 
COMPANY 


CEDAR FALLS IOWA 
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encountered by engineers in the course 
of their work. 


Electricity 


ELectricat Buses AnD Bus Srrvcrurgs 
By William Deans, chief engineer. 
I-T-E Circuit Breaker Co. Published 
by I-T-E Circuit Breaker Co, Philg. 
delphia, Pa., 24 pages, 8%x/1 in,: 
illustrated; stiff paper cover. Avqil. 
able free on request. 


During a period like the present when 
saving of copper and other critical ma. 
terials is a necessity a book like this 
has a special interest. An electrical 
busbar correctly designed, as this book 
shows, uses the economical and me. 
chanical minimum of material. Engi- 
neers who have no busbar design prob- 
lems will find this thorough treatment 
interesting and helpful because of the 
practical information given on heavy 
electrical circuits and busbars that 
every operating and industrial engineer 
should know. This is the first really 
comprehensive treatment of the subject 
that has been made availabie and com- 
ing at this critical period makes it 
doubly valuable. ~ 


Specifications 


SPECIFICATIONS FOR STEEL Pipine Ma- 
TERIALS (1942). Prepared by Con- 
mittee A-1 on Steel. Published by the 
American Society for Testing Mate- 
rials, 260 S Broad St, Philadelphia, 
Pa. 256 pages, 6x9 in., 90 tables, 
28 diagrams, stiff paper binding. 
Price $1.75. 


For the first time, the American So- 
ciety for Testing Materials has com- 
piled in one compact volume all of its 
specifications covering steel piping ma- 
terials, most of the standards having 
been developed through the work of 
Committee A-1 on Steel. Ten of the 
specifications cover boiler, superheater 
and miscellaneous tubes, many of which 
are incorporated in the ASME Boiler 
Code and other codes. 

There are five specifications covering 
castings, widely used for valves and 
related materials; four pertaining ' 
forgings and fittings; three covering 
carbon and alloy-stee] nuts and bolting 
material. For convenience, the standard 
austenite grain size chart (FE 19) '§ 
embodied in the book. 

To expedite procurement and cot 
serve critical materials, many ASTM 
emergency alternate provisions have 
been issued in the piping field. The# 
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EADLY in its compact power—this carrier- 
based plane provides the sting that makes 
great naval air victories possible. 


“Amotor with wings,” it has been aptly termed, 
for a single engine of more than 2,000 horse- 
power roars this mighty ship to Victory. 

Engines of such tremendous horsepower are 
possible because of new techniques in engineer- 
ing and manufacture, not the least of which have 
been the advances made in the Foote Bros. Gears 
that power them. For an engine of this size— 
winging propellers at high speed offers prob- 
kms in gear design and manufacture that, until 
ifew months ago, might well have been con- 
sidered unsolvable. 

How well these problems were solved is evi- 
denced by the flow of Pratt & Whitney engines 
tolling off production lines in huge engine plants 
throughout the country. The extreme precision 
ofthe gears is a tribute to the engineering back 
ofthem, but even more to the new methods of 
manufacture that have made their mass produc- 
tion possible. 


When the war is won these gears, produced in 
the Precision Gear Plant of Foote Bros., can be 
applied to peacetime engines and peacetime ma- 
chines. Manufacturers are then assured of a new 
era in the transmission of power through gears 
and speed reducers—an era of more compact, 
more efficient machines. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 
5301 South Western Boulevard e¢ Chicago, Illinois 


BROS. 
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The War Tempo demands 
methods that save man hours, 
materials and money. Dravo 
direct fired Heaters start warm 
air in circulation at the snap of 
a switch. High heat transfer 
efficiencies make them most 
economical to operate. Fuels 
are gas, light and heavy oil, 
coke oven gas, and anthracite 
or bituminous coal. 


ow! COAL-FIRED, 
SELF CONTAINED 


HIS coal-burning heater is a self-fired unit containing 

its own combustion chamber as well as the motors 
and fans to circulate warm air in the space to be heated. 
It is a “‘life saver”’ for those sections of the country where 
coal is the only available fuel. One or more heaters of 
this type can be arranged to provide working tempera- 
tures for any size or shape of industrial building. Such 
a system offers advantages of quick installation, lower 
cost than central steam plant, and flexibility in use to 
provide temporary heat or a permanent heating system. 


Note—the heater shown above is hopper fed; 
bin fed models are also available; 9 sizes of 
self contained units, output capacities from 


1,000,000 to 4,000,000 B.t.u. per hour output. 


Write to us for catalog and specification 
sheets on types you wish to coasider. 


DRAVO CORPORATION 


DRAVO BUILDING | PITTSBURGH, PA. 


THE PACKING THAT “PACKS ALL” 


. . . use it once and 
you'll use it always 


THE ALLPAX co INC Here’s the universal packing that can be used 
“9 . for any fluid or on any apparatus. One size 
packs all—economically, efficiently—tightly— 
simply. 

Mamaroneck, N. Y. Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
. You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 

° ib ALLPAX easy-filling in any stuffing box. 
Distributors Everywhere Try it and you'll always use it. Full details 


on request. 
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provisions are incorporated as part of 


this book. 


Leather Belting 


How to Get tHE Most Fro. Your 
LeatHeR BEeELtING Published by 
American Leather Belting Associg. 
tion, 53 Park Row, New Yor!:, Ny. 
26 pages, S%x7¥o in. illustrated 
tables, paper binding. Available free 
on request. 


Here is a little book that everyone 
interested in leather belting should 
have. It is packed from cover to cover 
with practical ideas on the application 
and care of leather belts. Subjects 
covered include how to order leather 
belts, how to determine the size of 
leather belt required for a given drive, 
how to install leather belts correctly 
how to make leather belts endless, how 
to maintain leather belts, how to 
shorten leather belts, how to align 
shafting and pulleys, etc. In these 
times when production and more pro- 
duction is the keynote of practically 
every plant, this little book will be 
unusually helpful. 


Psychology 


PsycHOLoGY FOR BusINEss AND Inovs- 
tRY, (2nd edition—1942) By Herbert 
Moore Ph D, consultant, Business 
Research Corp, and lecturer, Univer. 
sity College, University of Chicago. 
Published by McGraw-Hill Book Co, 
330 West 42nd St, New York, N.Y. 
526 pages, 6x9 in., 145 tables, 47 illus- 
trations, cloth binding. Price $4.00. 


The author has placed emphasis on 
the aspects of psychology which have 
been shown to be of value in business 
and industrial personnel problems. 
Extensive use has been made of private 
publications and reports from private 
organizations on their methods 
handling employee relationship. 

Some important chapter headings in- 
clude the importance of proper selec 
tion, how to choose a person that will 
fit into the organization, hiring and ¢ 
amination, how to plan the interview 
and carry out ability tests, and the value 
of proper training. The need for trait 
ing is common to all jobs but each ha 
its own problems as to how this trait 
ing will be planned and carried out. 
Stressing the need of skill in meeting 
these needs the author continues by 
discussing all other pertinent problems 
encountered in employee relations. 

Anyone faced with the problems of 
selecting. testing, examining. and trait 
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yr GLOBAL-WAR SERVICE 

» $4.00. 

ge The “emergency” found Globe Steel Tubes ability in boiler tubes, condenser and heat-ex- 

usines  prepared...prepared because Globe engin- changer tubes, stainless and mechanical tubing. 

nse eers are veterans of more than 30 years’ GLOBE engineers offer their long experience and 
constant service on the pressure-tube superior facilities to aid you in selecting steel tubes 


ods of front.”. . . Concentrating now, as always, of proper characteristics for your specific needs. 
: on Globe Quality steel tubes, we faced no 

ings in- 

Problem of “conversion” to meet the un- 


* CONDENSER AND 
HEAT EXCHANGER 
TUBES 


TUBES MECHANICAL TUBING 


hat wil precedented demands of industry’s war- 
production power plants...transport,mer- 
val chant and warships...locomotives and other | 
or trait units of war power-equipment requiring | 


ach h @ super-quality and 24-hour-a-day operative | G L 0 B E S T E E L | 


*® BOILER TUBES 
GLOBEIRON TUBING 
GLOWELD TUBES 
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BETTER 


Cleans Tubes 
Thoroughly with 
Less Down Time 


Straight tubes, curved tubes, in boilers, 
superheaters, transfer lines, economizers 
and condensers—to keep your plant run- 
_ efficiently you've got to keep them 
clean. 


Roto packs ample power for fast de- 
scaling. With the Roto operating air valve 
the operator himself controls the air supply 
at the tool, eliminating a helper and saving 
the time ordinarily wasted signalling be- 
tween them. 

Cut cleaning costs and "down time" to a 
minimum with Roto Tube Cleaners. Send 
for details. 
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FOR REPLACEMENTS 


THAT WILL NOT BLOW 


Gaskets High 


Mice Shicids 
Pretecters 


Standard Square Cut 


Non-hardening and 
Non-softening 


f GASKETS THAT WILL FIT EXACTLY 


Red Lip-mold Pattern 
Expansion Type Gasket 


Send tor Glass and Gasket Chart 


Shipment made by parcel post 
the same dav as order is received 


Company 


145 Sussex Ave., Newark, 


Service — SAFETY — SATISFACTION 


ORDER 


PRECISION GAGE GLASSES 
and GAGE GLASS GASKETS 


OUT 


Pressure 


Standard and Extra Strong Giasse 


MACHIFYTING 


RNST WATER COLUMN & GAGE CO. 
DIVISION LIVINGSTON, NEW JERSEY 
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ing in a supervisory capacity will] rp. 
ceive valuable suggestions from » study 
of this book. Rapid promotions. occyr. 
ring during the recent industria] 


| expansion, have placed many inoxperi. 
| enced persons in supervisory positions 


and the practical methods and experi. 
ences of other organizations outlined 
in this book will assist the new foreman 
or superintendent in meeting the de. 
mands of his new job. 


A Circuits 


ALTERNATING-CURRENT Circuits 
(1942). By Earl M Morecock. Super. 
visor of Electrical Department, Ro. 
chester Athenaeum and Mechanic; 
Institute. Published by Harper & 
Brothers, 49 E 33rd St, New York. 
N.Y. 175 pages, 6 x 9 in., illustrated, 
cloth binding. Price $2.75. 


A series of textbooks has been pre. 
pared by the faculty of Rochester Athe- 
naeum and Mechanics Institute as part 
of its program for developing teaching 
materials which are functional and 
closely related to industrial require. 
ments. This book is one of these texts 
and has been prepared for use in tech: 
nical institutes, junior colleges, and 
in industrial and extension schools. Like 
in most texts, the treatment is largely 
theoretical and assumes a knowledge 
of algebra and trigonometry by the 
student. It is divided into four chap- 
ters: alternating current waves ani 
quantities, vector and complexed quan- 
tities, single-phase systems and _ poly: 
phase systems. In addition there ar 
included suggestions for study and 
laboratory procedure, instructions for 


} laboratory report writing and for plot- 


ting graphs. Examples with their de- 
tailed solutions, followed by problem: 
of a similar nature are inserted at fre 
quent intervals throughout the text 
These enable the student to test hi: 
ability to read and understand the mate: 
rial just preceding the problems. Other 
problems are placed at the end of the 
chapters for review. Answers to all 
test problems are given in an appendix. 
which makes the book well suited '» 
those who have to depend for self stud) 
to further their education. 


Heat 


Hreat—2nd edition, 1942. By James 
M Cork, Professor of Physics, Unt 
versity of Michigan. Published 
John Wiley & Sons, Inc, New York. 
Cloth 6 x 9 in., 294 pages, 128 figures 
Price $3.50 


Written somewhat more from 
standpoint of the physicist than fre 
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ELECTRICAL MEN 
EVERYWHERE 


You Can Save 
Even More Copper 
than We Can 


In many respects, copper is more valuable than 
gold. For without it, we, as manufacturers, cannot 
produce the machines that keep plants humming; 
without vast amounts of it we cannot produce the 
electric equipment needed in such large volume by the 
Army and Navy. 

In every G-E plant—in every G-E design office 
we are spending thousands of man-hours to the end 
that not one pound of the “electrical”? metal shall be 
wasted. Our engineers in the field have a similar objective 
—to help you save copper in the application of electric 
equipment. 

For many months we have been making available to 
everyone the more significant, the most useful facts 
pertaining to copper conservation. Witness the several 
publications shown here, and described further in the 
following pages. 

From all these facts, one conclusion stands out 
clearly. You men in the field—collectively—by making 
proper application of cable, transformers, motors, 
control, and other devices, can save even more copper 
than we can. You can save more in days than a manu- 
facturer can save in months, just by making the right 
applications. We urge you to study the facts and lend 
your best judgment to the highly important job of 
conserving this most precious metal. General Electric, 
Schenectady, N. Y. 


= gy) The Army-Navy for Excellence 
\ N in the manufacture of war equip- 
} ae ment, now Mies over six GE plants 


employing 100,000 men and women, 
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FOR NEW PLANTS OR PLANT 
EXTENSIONS, REMEMBER THESE 
siMPLE COPPER-SAVING RULES 


480 VOLTS A detailed explanation of these principles is available in our recent 
500,000 CM publication, Ways to Conserve Copper.’’ Ask for GED-1011. 
BOO FT. 


v 1 Cover as much distance as possible with high-voltage 
* circuits. Keep the low-voltage (heavy copper) circuits 
as short as possible. 


Locate substations in the centers of load areas: 
Modern safety-enclosed unit substations make this 
practicable. 


Use small-size substations. You save copper that 

150% FEEDS 100% way; but they must not be too small or your use of 

materials won’t be economical. The optimum sub- 

station ratings for 480-volt secondaries are 750 and 

To carry 150 kva—3 phase = 1000 kva; and for 208/120-volt or 240-volt secondaries, 
300 and 500 kva. 


Distribute power at the highest practical voltage. 
For example, choose 440 volts for your integral- 
horsepower-motor circuits in place of 220 volts. 


5 Use cable with high-temperature insulation to carry 
copper conductor copper conductor. copper conductor, ° 


more current—varnished cambric instead of code 
rubber. 


IF YOU SUBSCRIBE TO THESE PRINCIPLES 
YOU'LL WANT A COPY OF THIS BOOKLET... 


One of the important developments in electric power 
Systems since the war began is the load-center method 
of distributing power in industrial plants. This is based 


on the use of compact, factory-assembled, load-center 
unit substations, as shown in the illustration at the left. 


Power is distributed at relatively high voltage (2.4 to 13.2 kv) within the 
plant to load-center unit substations located near the centers of electrical load 
areas. There it is stepped down to utilization voltage (below 600 volts) and 
distributed to the load through drawout air circuit breakers and short secondary 
feeders. By keeping the heavy secondary feeders to the minimum length, 
considerably less copper is required, and the performance of motors, lamps, 
etc., is materially improved by the resultant reduction in voltage drop. 


\ 
\ \ 
Electric® 
1000 KVA -© 
1000 kVA —> 500 
| 
. 
. A od 
| | 
6GENERAL @ ELECTRIC 


THE RIGHT KIND OF SWITCHGEAR, TOO | 
MEANS COPPER SAVED } 


—AT LEAST 60%, ON MOST JOBS 


Write for Bulletin GES-3031, on how to save copper through 
properly applied switchgear. 


Open-type switchgear—with many strung-out copper inter- 
connections mounted on a bulky, structural-steel framework— 
calls for a lavish use of copper. 

Safety-enclosed switchgear is compact, and its copper intercon- 
nections are short. What’s more, it completely eliminates the 
copper disconnecting switches seen in the open-type assembly 
(above), because modern vertical-lift breakers can be quickly and 
easily connected and disconnected from the main buses. These 
and other savings regularly cut switchgear copper requirements 
to less than one third. — 


CAPACITORS ARE GREAT COPPER SAVERS | rans cat 


POWER CAPACITY 


They provide increased power capacity without 
adding new generators, transformers, or feeders. / © 


| & 


1 INSTALLATION OF FOUR NEW CIRCUITS 


Critical Moterials Required (pounds) 
Copper Steet Others Totel 

fi il ti —_) oo os —_ Consider a typical industrial plant 400 ft by 750 ft, which has a peak 
aan tee load of 3000 kva, served by 15 circuits, each carrying 200 kva. Because 
a] 562 | 1800 sa | 2876 of a large amount of inductive equipment (motors, welders, etc.), the 

a power factor of the circuit is only 75 per cent. 
6)) 4940 was 1230 6170 To meet demands for increased production, 718 kva of new power- 
Cable for 4 new feeders system capacity must be supplied. You can install four new circuits of 


7027 9900 1742 = 18669 200 kva each. Or you can install capacitors on each of the present 


2 INSTALLATION OF CAPACITORS circuits. The tables at the left compare the two methods. See how 13,794 
pounds of critical materials (6667 lb copper) can be conserved. Inci- 
dentally, the capacitor method costs about half as much as the instal- 

a) a) lation of new circuits. 

360 | 2370 74s | 4875 
a) a) a) a) a) How Industrial Plants Can Increase Power Capacity Quickly-—and 
WScseecton 90 bee gach save large quantities of critical materials—is the subject of a new book- 
SAVINGS IN CRITICAL MATERIALS 66677530 a “eee let (GES-3039) now available through your local G-E office. 
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YOU MAY BE ABLE TO SAVE 25% 
IN CRITICAL MATERIALS By 


MODIFYING YOUR PEACETIME MOTOR POLICY 


MOTORS NEEDLESSLY LARGE FOR THE JOB— 
plus the oversize distribution circuits they require— 
may be 25 per cent or more on the side of the enemy! 
That’s the percentage of copper and other scarce 
materials frequently wasted by overcautious motor 
specifications—by buying the “next larger size” 
than a machine actually needs. 


— 


The extra amount of critical material used in the 


The new G-E MOTOR FITNESS MANUAL tells what oversize motor itself is only part of the loss. Operating 
to do to get the most out of motors, old and new. If you a motor continuously below its rated capacity can 
are undertaking new work on motor-equipped machines, mean wasted copper all the way back to the power 
if you are “switching’’ motors from one job to another, 

or equipping machines with new motors, you’ll find this plant. Therefore, even your present motors should be 
bookful of helpful motor facts will save you valuable so applied as to avoid “overmotoring,”’ wherever 


time. Included with it is another new publication— 
“How to Save Critical War Materials.’’ This contains 
the latest WPB recommendations for the selection of 
motors, and other useful data. Write today for your Why not check with your engineers to see if your 


“MOTOR FITNESS MANUAL, GED-1017.” peacetime motor policy can be modified in the cause of 
conservation? You’ll be helping to make more metals 
available where they’re needed most to win the war. 


possible. 


This new load calculator—the G-E MOTORULE— 
makes it easy to select motors that match the job when the 
recommendations of the machine builder are not available. 
It helps avoid the risk of undermotoring and the waste of 
overmotoring. With this motorule, you can check to make 
sure you are getting the most out of all your machine mo- 
tors, old or new. 


FIND METAL-CUTTING HORSEPOWER 


QUICKLY WITH THE 


G-E MOTORULE 


Accurate—easy to understand—applicable to the work- 
ing of a wide range of materials. FREE with full instruc- 
tions from your G-E Motor Representative or direct from 
General Electric, Schenectady, N. Y. 


NEW DEVELOPMENTS IN FLUORESCENT LIGHTING SAVE BOTH COPPER AND STEEL 


The new G-E Forlamp (265-volt) ballast for war-plant fluorescent 
lighting operates four 100-watt lamps——twice as many as any ballast 
previously available. And it’s the same size as the Tulamp 100-watt 
(118-volt) ballast. 

This means a saving of 50 per cent in critical materials in plants 
where voltages within the 250-280 range are available. Furthermore, 
large savings of copper can be made in the lighting circuit, too, since 
this ballast operates on circuits of 277/480Y volts. Single-phase circuits 
of 277 volts require from 60 to 70 per cent less copper than those of 
120 volts. Ask for publication GES-3033. 
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A REAL 
CONTROL CENTER 
FOR YOUR 


POWER PLANT 


Aways on the alert to detect signs 
of combustion trouble and quick to cor- 
rect it Hays Automatic Combustion 
Control stands guard over your power 
plant... a real CONTROL CENTER. 


It performs automatically what a 
crew of operators would do manually 
to maintain an even steam pressure 
under fluctuating demand. 


It never gets air-raid jitters, never 
minds long hours, never gets tired, nor 
forgets. It’s on the job 24 hours a day, 
seven days a week. 


It relieves man power and stretches 


steam capacity by keeping air and fuel 
rates in accurately measured propor- 
tion to each other and in direct relation 
to the plant load. 


It permits operation of your boilers 
closer to their maximum capacity with 
a greater degree of safety and econ- 
omy than possible under manual oper- 
ation. It stretches steam capacity. 


Hays Centralized Automatic Combus- 
tion Control is a real CONTROL CEN- 
TER for your power plant—vital to all- 
out war production. Send for latest lit- 
erature ... it may be helpful. 


THE MODERN SYSTEM FA Electrical — 


MICHIGAN CITY, IND, 
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for all welded 
right-angle branch pipe outlets 


WELDOLETS 
for welded branch 


connections. 


THREDOLETS 


for threaded branch 
connections. 


SOCKET-END WELDOLETS 


for socket-type, welded 
branch connections. 


15 ADVANTAGES 


Suitable for every piping installation—new construction or maintenance. 
All templets and preliminary layouts eliminated. 
Cutting, threading and forming of main line eliminated. 
Flow conditions improved—turbulence and friction reduced. 
Installed in 6 easy steps ~ welder of average experience. 
6. Interior of outlet open for inspection after installation. 


Installed by electric-arc or oxy-acetylene welding. 


Bulletin WT31 gives all ad- 
vantages in detail, complete 
tables of dimensions and 
specifications. Write for your 
copy — TODAY. 


BONNEY FORGE & TOOL WORKS, 
Forged Fittings Division, 
Allentown, Pa. 


7. Provide leakproof junctions of full pipe strength. 

8. Suitable for all ordinary pressures and temperatures. 

9. May be installed before or after erection of main line. 
10. Need of braces or supports at junction to care for bending 

and vibrational stresses eliminated. . 

11. Reduce cost of branch pipe take-offs. 
12. Adapted to pre-fabricated installations. 
13. Stock sizes for all pipe up to 12’’—on special order to 24”. 
14. Standard iow are drop forged steel—wrought iron, Toncan 
- Iron, Monel, Everdur, brass, nickel, etc. on special order. 


that of the engineer, this is p:imarijy 
a textbook for advanced and interp,. 
diate students of college physics 
Nevertheless, it should be of rvferene: 
value to those power men whose wor 
lies particularly in the fields of seseare) 
and testing. 

This revision takes account «{ recent 
advances of knowledge in the field 4 
extremely low-temperatures, nucleay 
physics, temperature measurement, et, 

The book is recommended to thos 
who require a fundamental understan(. 
ing of temperature measurements, i. 
netic gases, specific heats, relation oi 
x-rays to coefficients of expansion, hea 
conduction, radiation and similar mat. 
ters. 


Brief Reviews 


23 Ways to CONSERVE THE Lire 0; 
Your Mu V-Bett Drives—Pr. 
pared by Engineering Bureau, Multiple 
V-Belt Drive Assn, i40 S Dearborn Sr, 
Chicago, Ill. 16 pages, paper bound, 
available free on request. This is not 
an academic engineering handbook. 
but rather a primer on the subject o/ 
conserving multiple V-Belt drives. 


AssOcIATION OF CONSULTING Chey. 
Ists AND CHEMICAL ENGINEERS—Class. 
fied Directory, 1942-1943 (7th Edition. 
Published by the association, and avai 
able without charge at 50 E Alst &, 
New York, N. Y. As the name implies. 
this is a directory of consulting chemiss 
and chemical engineers. Includes a 
membership list, one-page statement: 
from each member descriptive of hi: 
and his organization’s qualification:. 
etc, and a record of the work handled 
by the members, listing the variou 
services performed by them. 


ASTM Sranparps oN Aw 
Coxe—Prepared by Committee D-., 
American Society for Testing Material’. 
260 S Broad St, Philadelphia, Pa. 12 
pages, paper bound, price $1.35 pe 
copy. This 1942 compilation include: 
specifications for classification of coal: 
by rank and by grade, requirements ‘0’ 
gas and coking coal and specificatio 
for sieves for testing coal. 


Hyproetectric Power — Publishe! 
by the Allis-Chalmers Mfg Co. Milwav 
kee. Wis. 28 pages paper bound, pt 
fusely illustrated. Available on reque* 
This pamphlet shows pictorially mam 
of the great hydroelectric installation 
of the world, such as Boulder Dam. 
Santee Cooper, Pickwick Landing a™ 
Chickamauga. Representative industri 
and municipal units are also a pail” 
this resume, as well as description: “ 
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THE PAUSE THAT REFRESHES 
HITLER! 
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ionic | WARTIME OPERATION DEMA 
‘inl PERATIO NDS PRECISION LUBRICATION 
chemists 
cludes a 
- oe Sure, breakdowns and delays are head- sive with Cities Service), an instru- 
SS atlens aches to you these days. But, what’s ment that eliminates guesswork in 
~ handled worse, they’re caviar to Hitler! analyzing Diesel engine operating 
problems. 
| All America is depending on you to go 
all-out for efficient, non-stop operation. Cities Service will supply you with 
OAL AND And Cities Service can help you do it, precision-perfect lubricants. 
ttee D-. , these two ways: Cities Service Diesel Oils have been 
Materials. tested under the tough demands of 
, Pa, 12 1. Cities Service will send a lubrication actual day-to-day operation. And 
$1.35. per engineer to study the needs and they have proved powerful allies in 
. includes problems of your particular job. He achieving steady, flawless, econom.- 
1 of coal: will work out a lubrication plan to ical operation of Diesel machinery. 
~ments {ot help keep your Diesels running at 
ification: peak efficiency, to help you prevent It costs you nothing to consult with a 
breakdowns and costly repairs. In Cities Service engineer, and you are not 
this work he will have at his disposal obligated in any way. Simply call or write 
Publishe! the Industrial Heat Prover (exclu- the office nearest you. 
Milwau: 
yund, pre 
mn requett. 
ally mani 
stallation CITIES SERVICE OIL COMPANY 
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DEVELOPMENTS BY FREDERICK 


~ ADD NEW THRIFT and CONVENIENCE 
TO INDUSTRIAL STOKER OPERATION 


@ FULL ACTIVE GRATE SURFACE... 
that’s one new Frederick advantage! 
There’s more grate area; no dead plates 
—whether furnished with or without side 


dumping grates. 


@ IMPROVED TUYERES are designed with 
air ports so arranged and proportioned as 
to insure thorough air distribution and 


maximum combustion efficiency.. 


@ TUYERES ARE LOCKED IN PLACE so 
they cannot be raked up inadvertently. 


® COMPLETELY ENCLOSED WIND-BOX 
a t installa- 
tion; eliminates danger of efficiency loss 


simplifies’ and 


through leaky brickwork. 


® TWO CLEAN-OUT DOORS give easy 
access to both sides of the undergrate 


area to facilitate cleaning. 


. .. All these features, 
and many more, are 
Frederick innovations 
engineered to give you 
more for your stoker 
dollar than has been 
available ever before. 
A complete description 
of these features is in 
our new Stoker Bulle- 
tin. Ask for your free 
copy. You'll find it’s in- 
teresting reading. 


COMPLETE LINE OF CENTRIFUGAL PUMPS 


FOR ALL PURPOSES 
STEAM OPERATED ASH CONVEYING SYSTEMS - ASH STORAGE BINS 


9807 THEODORE AVE. 
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—here it is—the SECO Coal Valve. A 
patented U-section gate forms effective pro- 
tection against coal and moisture for the 
racks and pinions. Operation of the gate is 
through two integrally cast racks under the 
protecting side shoulders, away from the 
coal. The Gate Rollers are roller-bearing 
equipped, have grease fittings and metal 
dust seals, and, like the racks and pinions, 
are protected from contact with coal by their 
shielded location. These many features com- 
bine to make SECO Coal Valves absolutely 
dust-tight. A representative product — 
an important cog in STOCK’S complete 
“BUNKER-TO-STOKER & BUNKER-TO-PUL- 
VERIZER” coal supply systems. Want de- 
tailed drawings on this valve, as well as 
drawings on other SECO products? Write, 
wire or phone today! 


COAL VALVES @ COAL SCALES ¢ COAL 
DISTRIBUTORS COMPLETE “BUNKER-TO- 
STOKER AND BUNKER-TO-PULVERIZER” 
INSTALLATIONS 


CLEVELAND, OHIO 


impulse, Francis and propel! or-type 
turbines. 


HANDBOOK OF CARE IN THE !ysray. 
LATION AND Use OF MECHANIC::. Ryp, 
BER EquipMENT—Published by Repub. 
lic Rubber Div, Lee Rubber and Tir. 
Corp, Youngstown, Ohio. 32 pages, 
paper bound. Presents a list 0: essep. 
tial considerations in the installation 
and operation of conveyor beliing ty 
utilize to the fullest extent the valy 
of rubber used in its construction, Pro. 
vides essentially the same data for 
elevator, transmission and V-belting 
and hose. 


Power Lines 


(Continued from page 128) 


the past six years, has been named 
Southeastern district manager for 
Wheelco Instrument Co, Chicago. He 
will make his headquarters at 305 Tech- 
wood Drive, Atlanta, Ga. 


B DeLorenzo has been appointed 
manager of the heat transfer department 
of the Brown Fintube Co, Elyria, Ohio. 
Mr. DeLorenzo joined the Foster 
Wheeler Corp of New York as labora- 
tory technician in 1932, and since 1936 
has been design engineer for Foster 
Wheeler in the oil division, specializing 
on heat transfer and flows of fluids. 


P W Foster, Jr, has been elected 
vice-president of the Foster Wheeler 
Corp, New York, N. Y., having been 
with the corporation since its organiza 
tion, and before that with one of its 
antecedent companies. 


Lester B HAMMERSLEY has been ap- 
pointed sales manager of the American 
Coal Burner Co, Chicago, Ill. Mr Ham- 
mersley has been with the company 
since 1938. 


OBITUARIES 


NicHo.as STAHL, 66, a widely known 
authority on power engineering from 
1918 to 1928, general engineer of the 
Narragansett Electric Co, Providence, 
R. I, and later chief engineer of the 
Pennsylvania Power & Light Co, Allen 
town, Pa., died at the New Haven 
(Conn.) Hospital on Jan 1, 1943. He 
was born at New Castle, Pa.. educated 
at Princeton University, and was wit 
the Westinghouse Co prior to entering 
the utility field. While in Providence 
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A.P, GREEN FIRE BRICK COMPANY 

Mexico, Missouri 

As Chairman of the U. S. Maritime Commission Board of Awards, I 
take pleasure in advising ‘you that the board, in recognition of your out- 
wanding production achievement, has awarded your plant the Maritime 
“M” Pennant, the Victory Fleet Flag, and Maritime Labor Merit badges 
for all your employees. 


H. L. VICKERY, Commissioner, U. S. Maritime Commission 


Oficial presentation of the United States Maritime Commis- 
sion “M” Pennant, the Victory Fleet Flag to the A. P. Green 
Fire Brick Company, and the Maritime Labor Merit Insignias 
toall its employees was made by Colonel Willard F. Rockwell, 
Director of Production for the Maritime Commission, during 
ceremonies at the plant. 


This Merit Award—the highest of all United States Maritime 

ommission honors—is for outstanding achievement in the 
production of fire brick and refractory materials essential to 
the shipbuilding program of the Maritime Commission. 


A First 


The A. P. Green Fire Brick Company has achieved the special 
honor of being awarded not only the first Maritime “M” in the 
State of Missouri—but also the first in the entire fireclay industry. 


The “M” burgee, a pennant containing the letter M in white 
ona blue background, with a gold star, is a six-month award 
tom the Commission, signifying Maritime Production Merit. 


The Victory Fleet Flag, symbolic of the emergency fleet pro- 
we has a blue background on which is displayed the 
Maritime Victory Eagle in white, surrounded by thirteen gold 


‘ars. A red bar across the Eagle’s breast carries the words 
Ships for Victory.” 


ar the “M” burgee and the Victory Fleet Flag go Labor 
Merit Insignia to each employee. 
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for A. P. Green Fire Brick Company 


U. S. MARITIME COMMISSION HONORS “OUTSTANDING 
ACHIEVEMENT” IN WAR PRODUCTION 


These awards are made for meeting all delivery schedules, for 
cooperation and for generally contributing to the Maritime 
Commission’s shipbuilding program. 


Our Part in the Maritime Program 


This is a global war. Battlefronts form in almost every part of 
the world and the success of the United Nation’s cause depends 
upon the transportation of materials to the right place at the 
right time. This means ships—and the U.S. Maritime Com- 
mission is doing the job by turning out a Victory Fleet with 
speed and proportions beyond anything the world has ever 
known. No maritime nation in history has ever talked in such 
figures—no other could possibly approach them. 


But these ships are not all built at tide-water. Part of the job 
is often done far away. The A. P. Green part—in Missouri— 
hundreds of miles from the sea—is in turning out fire brick 
and refractory materials to line the boilers of the Liberty 
Ships. Without fire brick there could be no steam or energy 
for moving these ships. 


And as the cry goes on for ships—and more ships—to carry 
the materials that will bring victory to the cause of freedom, 
A. P. Green employees are proud of their contribution to the 
shipbuilding effort. They are proud of thé honor bestowed 
upon them through this Award of Merit by the Maritime Com- 
mission—and promise to carry on with all their might and skill. 


4.P Green 
REFRACTORY 
PRODUCTS 


Fireclay Brick .. . Super Duty Brick... High Alumina 
Brick . . . Special Refractory Tile . . . Insulating Fire 
Brick . . . Plastic Fire Brick... Mortars... Maintenance 
Coating Materials . . . Refractory Castables . . . Oil 
Burner Combustion Chambers. . . Industrial Insulations 


SURVE THE WORLDS INDUSTRITs 
| 


A. P. GREEN 


FIRE BRICK COMPANY 


A Complete Line of High Grade Refractory Products 


MEXICO, MISSOURI 
Offices; NEW YORK +» CHICAGO + DETROIT + ST. LOUIS » TORONTO 
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AN IMPORTANT ANNOUNCEMENT 
TO ALL TUBE CLEANER BUYERS 


for Wilson Tube Cleaners and Wilson tube cleaning accessories in.our plant 
at 47-28 37th Street, Long Island City, N. Y., we have purchased the building 
shown in the above photograph. 

In-our new home we will have available over three and one half times 
the floor space we had in our former plant. We have installed many new 
high speed machine tools and the greatly increased production capacity 
which these additional machines are giving us enable us to make more 


Wilson Tube Cleaners and accessories and also to make quicker shipments. | 


Write for the name of our representative nearest to you or ask fora copy 
of our NEW forty-page catalog which fully describes and illustrates the com- 
plete line of Wilson tube cleaning equipment. 


INVEST IN AMERICA! BUY WAR BONDS AND STAMPS! 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EX CLUSI 


THE WILSON BUILDING 
21-11 44TH AVE. LONG ISLAND CITY, N.Y. 


SpOWER, INDUSTRY 
Hpnocess STEAM 


A quick steamin 
All-Welded portal 
boiler, economical 
to handle. 
Refractory lined fire- 
box and two-pass 
tubes are easy on the 
fuel bill. 6 sizes, 50 
to 150 H.P. 
125 and 150-Ib. steam 
working pressure. 
For 6” rule with scale 
view showing — for reading pipe sizes, 
lined firebox write Dept. 89K-II. 


KEWANEE BOILER CORPORATION 
KEWANEE, ILLINOIS 
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| position until the time of his death. 


Mr Stahl pioneered in the installation 
of fuel oil at the Narragensett p|ant, 


Freo L Hate, 77, for many years 
plant engineer of the former Home 
Sewing Machine Co, Orange, Mass., and 
one of the earlier recipients of a first. 
class steam engineer’s license in \fassa. 
chusetts, died in Gardner, Mass., Deg 
29, 1942. 


J Henry Conne 66, chief engineer 
of the municipal pumping station at 
Swampscott, Mass., died there on Dec 
29, 1942, 


Harry E Barser, 68, for many years 
a prominent engineer in the heating, 
ventilating and power plant field in New 
England, died at Needham, Mass., on 
Dec 28, 1942. 


Mason P Roper, 50, president of the 
George D Roper Corp, died recently at 
his home. At the time of his death Mr 
Roper was a president and director of 
the George D Roper Corp and a director 
of Blackhawk Engineering Co, a Roper 
subsidiary. 


Freperic C BLANCHARD, for some 


time connected with the former Ash- 
croft Mfg Co, Bridgeport, Conn., and a 
well-known specialist in the lubrication 
engineering field, died at Brookline, 
Mass., on Dec 9, 1942. Mr Blanchard 
was graduated from the Massachusetts 
Institute of Technology in 1891. 


Joun H McKeE vey, vice-president of 
Laclede-Christy Clay Products Co, St. 
Louis. Mo., died Wednesday, Dec 16, 
1942. Mr McKelvey began working asa 
telephone boy for the Christy Fire Brick 
Co, which later merged with the Laclede 
Fire Brick Co in 1907, to become the 
present Leclede-Christy Clay Products 
Co. At the time of this merger he be- 
came connected with the sales depart 
ment. During 1917 Mr McKelvey ac- 
cepted the position of general sales 
manager, which position he held until 
he became vice-president of the com- 


pany on June 1, 1925. He held this 


Currorp A NIcKLe, consulting engi- 
neer at the General Electric Co, died 
Dec 8. 1942. Mr Nickle entered Gen 
eral Electric’s Test Course at the Erie, 
Pa.. works in 1920, and he was trans 
ferred to the generator and motor eng 
neering department later on that yeal- 
In 1926 Mr- Nickle collaborated with 
Dr R E Doherty on a series of papers 
presented before the ATEE, which have 
made history among engineers. The 
papers, dealing with the performance of 
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FREELY 


9 955% Frictionless 


eNO SOLENOID “REACTION” 
e NO BEARINGS 

e NO STUFFING BOX 

e NO ELECTRIC CONTACTS 
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METERS 


Accuracy gels off to a good start in Cochrane Electric Flow 
Meters because the manometer is practically frictionless. The 
finish is strong, too, because at the receiver, this null system 
supplies high and equal power from O to 100% at flow. 


This power comes from an auxiliary motor and not from 
ihe measuring circuit which is relieved of all work. The 
Cochrane Meter is a true null device. 


Remember — 
Accuracy = POWER 
Friction 


NOTE: A bridge circuit alone is not a null method 
meter. A galvanometer is required to detect un- 
balance and an external source of power is needed 
to restore balance. These are found only in the 
Cochrane Electric Flow Meter. 


COCHRANE CORPORATION 
3106 N. 17th $St., Philadelphia, Pa. 
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synchronous 


the world. 


“COAL 


Shown above is one typi- 
cal arrangement of the 
units in this B-B Coal 
Handling System. 


Designed to fill today’s 
needs for handling coal 
in either new installations 
or oil-coal conversion, 
this system offers numer- 
ous advantages. Send for 
full information. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET 


Write us today for 
complete details. 


formers. 


PHILADELPHIA, 


MANUFACTURERS AND ERECTORS OF COMPLETE COAL AND ASH 


HANDLING SYSTEMS 


Steel Tool Co, announces that effective 


changed to Inland Steel Container Co. 


PROGR 


machines, have since 
served to guide in the developm«nt of 
the largest power systems throvchout 


WituiaM F Cote, 83, vice-pre-ident 
of the Baldwin-Duckworth Chain Corp, 
Worcester, Mass., until his retirement g 
few years ago, and for many years 
widely known in the elevator many. 
facturing field in that city, died at his 
home in Worcester on Dec 20, 1942. He 
joined the Baldwin Chain organization 
in 1911, becoming vice-president three 
years later. 


Joun C Davenport, for many years 
engineer in charge of all electrical 
equipment contracts at the Allis-Chal- 
mers Mfg Co, died Dec 19, 1942, jn 
Milwaukee. Mr Davenport came to 
Allis-Chalmers immediately after com- 
pleting his college traiging in 1904, Ex. 
cept for a few years at the Allis-Chal- 
mers Norwood, Ohio, plant, he had 
been at the main plant in Milwaukee 
since 1904. During this time he was 
interested in the design of electrical 
machinery, chiefly large power trans. 


BUSINESS ITEMS 


Witson & Bennett Mre Co, Chi:- 
cago, Ill., a subsidiary of the Inland 


Jan 1, 1943, the company name will be 


For several years the company has been 
operated as a subsidiary of the Inland 
Steel Co under the management of H 
Denbigh Ellis, president. 


Bupa Co announces the appointment 
of R C Wietersen, director of purchases 
for the company. He will be in com- 
plete charge of purchases of equipment 
and material for company products. 


established at 15% of normal consump- 
tion for each household. This even with 


Say—You’re Cold 


Present fuel ration in Switzerland 
(coal) for household heating has been 


exploitation of peat bogs in the Jura 
mountains. (Swiss Industry and Trade). 


The employees of the Green Fuel 
Economizer Co celebrated on Dec li, 
1942, the 50th anniversary of the es 
tablishment of the company’s shop 4 
Beacon, N. Y. The company acquired 
its first property on May 1, 1892. in the 
brick building at the corner of Main and 
Herbert Streets, in Beacon, N. Y. The 
first cupola of iron was tapped in 
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[nland O 
of H UR biggest job comes after victory. Now we are all doing 
our utmost to produce for victory. All our thoughts and our efforts are 
rtment concentrated toward that end. That's as it should be, but there is a 
chases much bigger job ahead and it fits in perfectly with our present program. 
m- 
eet When the war is over and victory is won, when the boys who today 
cts. want ships, planes, tanks, bombs—and all the other implements and 
— necessities of war; when those same boys want “jobs’’—with honor— 
let's be ready. Let’s be ready to help rehabilitate them, so that they 
erland | can maintain their self-respect and dignity—no created jobs—but 
5 been honest work, good wages and an opportunity to live the lives they 
conn planned yesterday. Let's keep expanding our facilities—improving 
e Jura our methods, and be ready to do our full share in a bigger, better 
rade). program; the rebuilding of the world. 
FUEL 
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10 FORTY-THIRD STREET PITTSBURGH, PA. 
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Sample Coal the ““STURTEVANT 
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WAY”... 


and cut out 
guesswork in 
your biggest 
xpenditure 


Coal is probably your largest 
single item of expense. You 
undoubtedly check its weight 
and O.K. bills for it, but how 
do you sample it to deter- 
mine its actual B.T.U. value? 
What's the use in spending a 
lot of money “for laboratory 
service if the coal samples 
submitted for analysis are 
not represented? 


Sampling with the IMPROVED STURTEVANT AUTOMATIC 
COAL CRUSHER AND SAMPLER eliminates the notoriously 
hit-and-miss inaccurate results common to hand sampling. In- 
stead, it provides a continuous system of sampling and crush- 
ing and makes samples available that are truly representative 
and accurate—an important advantage to consider today 
when plant efficiency must be maintained in spite of having 
to use coals, the quality of which varies considerably with 
each delivery into your bunkers. To know your B.T.U.'s exactly 
at all times is to be able to adjust your plant to attain best 
possible performance without danger of interrupted service. 
Economy, too, in the use of coal depends on knowing exactly 
what's in every ton of coal you buy. Get the most out of your 


biggest expenditure by sampling your coal the “STURTEVANT 

WAY.” 

because ® guesswork is eliminated 

® absolute accuracy is assured 

® results are truly representative 

® sampling is simpler, faster, automatic 
and not dependent on the human element 

® 32 out of 34 operations involved in 
hand sampling are eliminated. 


OPERATION AND CAPACITY 


103 Clayton St., Dorchester, Boston, Mass. 
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The STURTEVANT AUTOMATIC COAL CRUSHER AND SAM- 
PLER reduces 3’’coal samples to 8 mesh or finer at the rate of 
1 ton per hour and at the same time automatically extracts an 
accurate, truly representative 5, 10 or 15% (as desired) sample 
of the whole, ready for laboratory analysis. The machine is 
available with belt or motor drive, requires 3 H.P. for operation 
and requires a floor space of only 3’ 0” x 2’ 0”. 


Write at once for Bulletin No. 85 “How to Sample Coal Automatically.” 


urtevant Mill Co. 


October of that same year. Prior to tha 
the economizers were manufactured jp 
Wakefield, England, as early as 1945, 
The first order of the American }ranch 
was dated about 1870, and was shipped 
from abroad. 


Detroir Rex Propucts Co 
moved their Los Angeles office io new 
and larger quarters at 1506 Santa Fe 
Avenue. S B Crooks, transferred from 
the midwestern region with offices jp 
Chicago, becomes manager of the Pacific 
region, with headquarters in the Los 
Angeles office. 


The first American Red Cross First. 
Aid Detachment to be organized in an 
industrial plant under the auspices of 
the Passaic, N. J., Chapter has been 
formed at the plant of the Manuarray 
Russer Mre Division oF Raysestos- 
Manuattan, Inc. The Passaic Chapter 
has supervision over Red Cross activi- 
ties in the busy industrial communities 
of Passaic, Garfield, and Wallington, 
all in New Jersey. 


THERMIX ENGINEERING Co has moved 
its offices from the Smith Building to 
the First National Bank Building in 
Greenwich, Conn. This firm is the sales 
and engineering representative for 
Thermix dust collectors, stacks and 
recirculators and Heacon dampers. 


Power Macuinery Co has been ap- 
pointed sales representatives, in Okla- 
homa and western Arkansas, of the 
Blackmer Pump Co, Grand Rapids, 
Mich. Egon Koehler is president of the 
representative company. 


WestincHouse Etectric & Mre Co 
announces several personnel changes: 
Walter M Dick. treasurer of the West- 
inghouse Electric Supply Co, retired 
Dec 31, 1942, after forty years of serv- 
ice. Clinton R Hanna, a Westinghouse 
research engineer for twenty years, Ie- 
cently received directly from President 
Roosevelt a citation of individual pro- 
duction merit for his work in develop: 
ing a device that increased the effective- 
ness of American tanks. Percy E Rhi- 
card, works tool engineer at the East 
Springfield plant of the company, I 
cently received the company’s highes! 
award for his work in designing tool: 
for the production of ordnance equi} 
ment. Presentation of the award, the 
Westinghouse Order of Merit, was made 
on Dec. 12, 1942, by J H Ashbaugh. 
manager of the company’s electric 4p 
pliance division at Springfield. Sam- 
uel W. Chantler, superintendent, and 
Percy N Love, industrial relations sup 
ervisor, of the Canton Ohio division © 
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the nation’s scrap pile up. If you slow down or stop your effort 


day instead of two—then YOU must share the hazard of put- 
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(2) Steam Connection /o Hea 


Balanced Dratt Regulator 


A PRACTICAL SYSTEM ‘THAT 
AUTOMATICALLY CONTROLS 


.. - FURNACE PRESSURE, STEAM 
PRESSURE, FANS AND STORERS 


You can get all the advantages of balanced draft with the Enco system which 
conforms to accepted practices of combustion control and yet is simple and easy 
to install and maintain. 


It is adaptable to all methods of coal firing . . . stokers of the underfeed, overfeed, 
spreader or traveling grate types, as well as hand-firing. 


The apparatus is so free of complications and delicate mechanisms that it can 
be installed by your own maintenance crew and kept in operation with the 
greatest ease. 


It may be either hydraulically or pneumatically actuated. 


Ask for bulletin B.D. 43 on “Combustion Control” and get the facts on this prac- 
tical, low cost system that has been in use for over 25 years on more than 
1000 boilers. 


THE ENGINEER COMPANY 


75 WEST STREET ( Enéo) NEW YORK,N.Y. 
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the company, have been awarde:! the 
Westinghouse Order of Merit for their 
achievements in speeding war produc. 
tion. John Rosevear, veteran engineer 
of twenty years’ service, has beeu ap. 
pointed staff assistant in the industria] 
engineering and equipment departinent 
of the company’s lamp division at 
Bloomfield, N. J. In his new position, 
Mr Rosevear will help coordinate ae. 
tivities of this recently reorganized de. 
partment which deals with problems of 
tooling and the development of new 
manufacturing processes. 


Tue GeNeRAL ELeEctric Co announces 
that J W Belanger has been named 
manager of the company’s Federal & 
Marine Dept. In his new capacity, Mr 
Belanger succeeds D W Niven, manager 
since 1921, who will continue as a 
member of the department available for 
consultation and special duties. The 
company also announces that J Edwin 
Doyle has been appointed assistant to 
the manager in charge of labor rela- 
tions at the Lynn River Works. Mr 
Doyle has been with the company since 
1916, when he joined the transformer 
department of the Lynn River Works. 


CURRENT 


Dow Chemical Co. “Double” Award 
presented recently. 

The Fulton Sylphon Co. Award with 
added star for sustained high achieve- 
ment presented recently. 

Hercules Motor Corp. Award pre- 
sented Jan 11, 1943. 

Buffalo Forge Co. Award presented 
December, 1942. 

American Locomotive Co, Dunkirk 
plant. Maritime “M” Award presented 
Dec 18, 1942. 

Monsanto Chemical Co. Joint award 
presented to St Louis plant, Chemical 
Warfare Service, and St Louis plant 
No. 1. 

Westinghouse Electric Elevator Co. 
Two-starred award presented Nov 23, 
1942. 

Cooper-Bessemer Co. Maritime “M” 
Award presented Dec 19, 1942. 

Warren Webster & Co. Award pre- 
sented Jan 5, 1943. 

American Optical Co. Award pre 
sented Southbridge plant recently. 

St Marys Mfg Co, Award presented 
Jan 6, 1943. 


POWER February, !943 


4 you are Le coal 
the modal a with 
(EncoBalanced Draf 
3 
im 
(4 
# Compensating Steam = | 
4 “Regulator A | 
Stoker Control Cam | 
Stoker Engine Contro 
| 
¥ | AWARDS 
F \ DK 
F 


\ 
TRADE MARK 


The use of this emblem by an associa- 
tion member in connection with Mul- 
tiple V-Belt Drives is your assurance 


IN THIS WAR, rubber is literally a matter of mechanical excellence ...the result 


of cooperative engineering, research 
and experience. \ 


of life and death—not only on the battle front—but on the 
production front in the hundreds of factories—where Multiple 
V-Belt Drives are turning the wheels of thousands and thousands 
of machine tools. 

And that makes the need for utmost conservation of V-Belts, 
so vital to Victory, a two-fold MUST! Machines must run at 
peak efficiency with down time cut to an irreducible minimum, 
And, waste must be eliminated to provide precious rubber for 
life rafts and scores of other military needs. 

As a contribution to the war effort the Multiple V-Belt Drive 
Association has prepared a book of information on this im- 
portant subject. It is FREE for the asking. If you are a power 
user, write for your copy today—and help win the war by 
conserving your V-Belt Drives. 


. Write for 
FREE 


Association 
Book Today! 
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YOU SPECIFY 
INSULATION ACCORDING 
ITS RESISTANCE 


HEAT AND STABILITY 
GREAT ENEMIES) 


THEN YOU WILL SPECIFY 
B-H BLACK ROCK- 
WOOL INSULATIONS 


1400° of open flame eats right through white 
rock wools, but does not faze B-H black rock-wooll. 
Moisture soaks into white rock wool and starts its 
disintegration, but B-H black rock-wool remains 
unaffected in any way. 


FREE TO POWER-PLANT MEN 


A generous sample square of Baldwin-Hill 
Mono-Block, the one block for all tempera. 
tures up to 1600°, together with a sample of 
B-H Bond-Tite, the easy adhesive which makes 
wiring unnecessary. Test for yourself the 
heat-resistance, the extraordinarily low con- 
ductivity, the quick adhesion, and ease of 
cutting of this universal insulation. Just write 
us on your letterhead. 


BALDWIN-HILL 


575 KLAGG AVE. TRENTON, N. J. 
NEW YORK CHICAGO KALAMAZOO 
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H M Harper Co. Award pr-sented 
Dec 7, 1942. 

The National Supply Co. M uritime 
“M” Award presented Dec 17, 142. 

Raybestos-Manhattan, Inc. Award 
presented “Garco” plant, Nov 2%. 1949 


Announce Salvage 
Division of WPB 


War Production Board Chairman 
Donald M Nelson announced recenth 
the formation of a Salvage Division, 
headed by Paul C Cabot as Director, 

Creation of a Salvage Division fy). 
lows the resignation of Lessing J Rosen. 
wald as Director of the Conservation 
Division of which Salvage formerly was 
a Branch. Mr Cabot was Deputy Di. 
rector of the Conservation Division iy 
charge of all salvage operations. The 
new division will be in the Resources 
Agencies group under the Director 
General for Operations. 

“Setting up Salvage as a separate 
Division of the War Production Board 
is a recognition of the importance this 
work has played and must continue to 
play in the war effort,” Mr Nelson 
stated. 

“When government salvage opera- 
tions were first started about a year ay 
as a branch of the Conservation Divi: 
sion the nation faced a critical situation 
in shortages of iron and steel. fats and 
greases, waste paper and other salvage 
items. At that time 45 steel furnaces 
were down because of lack of iron and 
steel scrap. The job of stimulating an( 
intensifying public interest in the col. 
lection of iron and steel scrap to star! 
these furnaces operating again fell to 
the Salvage Branch which was great) 
aided in its efforts by many groups and 
civic organizations throughout the coun- 
try.” 

Today all these furnaces are back 
again in full operation and none hav 
been shut down because of any lack 0! 
iron and steel scrap since last summer. 
The recent salvage drive conducted by 
the American Newspaper Publisher 
Association Salvage Committee has beet 
declared outstandingly helpful to th 
thousands of volunteer salvage commit 
tees in improving the current iron ani 
steel scrap situation. 

Collection programs for other vitd 
salvage items such as, copper. sik 
stockings, tin cans, farm scrap. heavs 
scrap and rubber have been conducteé 
through the year by the Salvage Brane! 
of the Conservation Division. 

“Although current inventories of ite 
and steel scrap are much _ improved 
over a year ago and other salvage ©” 
ditions are in better shape, it is & 
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_— can take our air as we find it. 
sar qo But the men who build guns must 
n Di be more particular. 
In more than one ordnance 
ats ani. forging plant, tons of compressed 
calvage air—cleaned by Air-Maze—help 
put American shells on Axis 
targets. 
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AIR-MAZE CORPORATION - 


engines and other machines run 
longer without trouble. Thousands 
of Air-Maze filters have been 
selected for these jobs because 
they are dependable, efficient and 
permanent. 

From filters nearly as tall as a 
man, to units that fit in your hand, 
Air-Maze is equipped by nearly 
20 years’ experience to solve any 
problem of air filtration. 

More than 3,000 types and sizes 
of Air-Maze filters are available. 
They include filter-silencers, oil- 
bath and viscous-coated, cylin- 
drical and panel filters. Write for 
complete information on any type 
in which you are interested. 


AIR-MAZE FILTER-SILENCER 
One of over 3,000 Types 


El t is vi ated, round-wire mesh, 
scientifically crimped. It is washable, and will 
not pack down nor separate. Traps over 99% of 
all practical dust, yet restriction is extremely low. 


CLEAN AIR Helps SWAT ‘EM on the Ceiling 


AIR-MAZE Principle Is 
Mere Effective 3 Ways 


Cross section, one of many 
filter media designs 


HIGHEST PERFORMANCE is obtained 
by the unique crimped screen wire 
media. There are no dead areas. Effi- 
ciency actually increases as the wires 
become streamlined with collected 
material. 

LARGE CAPACITY results from the fact 
that every inch of wire is available for 
holding dust. 

COMPLETE CLEANABILITY is assured 
by the uniform “channels” through 
which dirt is easily flushed out. No 
possibility of progressive clogging. 


CLEVELAND, O 
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Kieley & Mueller has been manufacturing precision controls for 
63 years. This long specialized experience is behind K&M Liquid 
Level Controls which are designed to meet the most exacting 
requirements of present day service. The units shown here are 
typical of those included in the complete K&M line. 


We're ‘ALL OUT" so 
the AXIS will be **ALL 
IN" Please bear with 
us for the duration — 


“REMOTROL” 
PILOT OPERATED 
LIQUID LEVEL 
CONTROLLER 


“UNITROL" SELF-CONTAINED 
LIQUID LEVEL CONTROLLER 


May be used either as a feed regulator or drain regula- 
tor; for pressures up to 250 Ib. Recommended for service 
on recirculating systems of condenser hot wells, de- 


areators, etc. Valve '/2"' to 4". 


2013-2033 - 43rd Street, North Bergen, 
Reducing Valves — Liquid Level Controls — Float ‘Valves — 


Pump Governors — Strainers — Control Specialties. 


A precision pilot control designed for use 
on applications where valve is located at a 
distance from float cage or when auxiliary 
controlled main valve is desired. Sensitive 
operation assured by special metering pilot 
and pilot linkage. Valve sizes: '/2" to 10". 


KIELEY & MUELLER 


General Offices and Factory 


by ARMOR PLATING 
REFRACTORY 
LININGS with 


BRICKSEAL 


By forming a highly glazed semi- 


lastia surface 


RICKSEAL seals pores, completely 
stops infiltration of gases and carbon 
the cause of s 


and minimizes 
and cracking. 


BRICKSEAL is a combination of high 
fusion clays and metals combined in 
oils. It is unaffected by gases, acids or 
guaranteed not to 
crack, peel or blister under a wide 


alkalis and is 


over refractories, 


range of temperatures. 


air-spray gun or 


requirements. Tried and proved 


INVESTIGATE TODAY 
—by sending for complete details. 


BRICKSEAL REFRACTORY CO. 
1029 Clinton St., Hoboken, N. J. i 
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EASILY APPLIED TO ANY SURFACE 


Any refractory surface may be “armor plated” with BRICKSEAL which can be applied by 
coon “{ by hand brush quickly and easily. A proper BRICKSEAL application 
stands up effectively from one to four years. Ideal for new construction or maintenance 
in every type of boiler under all conditions. 


resentation 
territories. 


ATTENTION 
DISTRIBUTORS 


Desirable openings are 
available for sales rep- 
in certain 


Write 


for 


tremely important to realize tha; scrap 
needs ‘in the future will be greater thay 
ever,” Mr Cabot stated. 

“Many situations which were yell 
answered a year ago may again }jecome 
acute,” Mr Cabot said. “Copper needs 
for example, have grown eno: mously 
over the past twelve months and may 
require us to go after copper. bras 
and bronze items, nonessential, hut jy 
use today, in the near future to any. 
ment the scrap supply that has .ctiyely 
been sought throughout the year. Also. 
our need for heavy iron and stee! seray 
such as we get from farms, industr 
and special projects will be a continy. 
ing operation we can never slacken {oy 
a single moment. 

“So it is highly important,” Mr Cabo: 
concluded, “to remember that our sal- 


vage duties have only begun and our ti 
responsibilities for collecting it are not 
diminished by what has been done tM A. 
date. Salvage is a continuing war effort 
and we expect the people of the coun. (( 


try to be working at it for the dura 
tion.” 


improved Power Factor 
Adds Power Capacity 


Today we must make the most-of 
what we’ve got, and by cooperative 


making the most of available electri - 
power central stations and their indu-f 
trial customers can assure war produ 
tion that will lead to victory. In thi ™ 
Westinghouse “Wartime Conservation 
it is conservatively estimated that today ad 
existing power systems can, by installs. 
tion of capacitors which reduce power AP 
losses, be made to yield 2,000,000 adii. 
tional kva. It is significant that Ger-¥% / 
many recognized the need for making 
anc 
bar 
Apologies to Mr Cary-Curr § 
In Mr Hays article on page 108 of oft 
December Power, the name of Mr Cary ;. 


Curr was incorrectly spelled “Carey 
Kerr”, in accordance with the man: 
script received by Power. The ert! 
was called to our attention by Mr Dut 
ley K French, engineering chemist, Wit 
netka, Ill. After seeing Mr French’ 
letter, Mr Hays wrote as follows: 

“I have known Mr Cary-Curr ft 
many years, but never very intimatel’ 
I have always felt under great obligs 
- tions to him for the great help that !* 
gave me when I was trying to put some 
kind of a real foundation under my i 
strument business . . . I am sorry io" 
my error, but it was an honest one. 
had been under the impression for yea! 
that he spelled his name that wé 


(Signed) Jos W Hays.” 


POWER February, 


979 
yID LEVEL Cc 
ly 
HELEN 
4 
din 
te 0 


cTap 
than 


well 
come 
leeds, 
ously 
May 
brass 
ut in 
aug 
tively 
Also, 
scrap 
dustry 
mntinu- 
en for 


Get More Life 


ENGINEERING SALES 
a If they can pass inspec REPRESENTATIVES 
ur sal- Pittsburgh, Cincinnati, New Orleans, San Fran- 
nd our tion and a hy drostatic test, cisco, Los Angeles, Portland, Seattle, Phoenix, 
are not . Denver, Salt Lake City, Dallas, Houston, Van- 
one APEXTOR will that couver, B. P. Q., Cuba, 
r effort 


Honolulu, T. H., Marine Dept., 114 Liberty St., 
New York, N. Y. 


» coun condition for more years 


dura. 


of good performance. 
or Users like these have applied 
Those boilers nearing the end of their APEXIOR for years. 
| life... those boilers already on the in- 
most -of My tive list — there’s an excellent chance APEXIOR will help YOU get 
aia , Mg youcan get more years of work out of more service from 
pram: them by APEXIORIZING. irreplaceable equipment. 
r indus Any boiler that can withstand the re- 
produc: qired hydrostatic pressure is good U. S. Coast Guard 
In the for plenty of hard service — if the test APEXIOR for years as an economical Westinghouse Elec. & Mfg. Co. : 
srvation” of the metal is maintained by means of boiler maintenance. Hundreds Seats Comal Go. 
‘BB adurable coating of APEXIOR. more have recently adopted APEXIOR : 
at today ° : Standard Oil Co. of N. J. 
install as a guarantee of longer life for metal iiiniiiian aa 
PEXIOR PREVENTS CORROSION that cannot be replaced. 
100 addi- FOR 2-3 YEARS An APEXIOR coating will last 2 or 3 ame oe we 
hat Gerf| APEXIOR is brush-applied, by hand years, often longer. It is easily renewed. Brooklyn Edison Co. 
- making ° Power-coater. It fills in the metal pores Save your boiler metal from wear and Carnegie-Illinois Steel Co. 
“BB and joints and forms an impenetrable damage that cannot be measured in Pacific Gas & Electric Co. 
barrier against water. There is less ad- dollars. APEXIORIZE— and keep boiler U. S. Navy Department 
Curr so is metal young. U. S. War Department 
Easy Apply— Easy to Maintain — Sun Shipbuilding & Dry Dock Co. 
Bulletin 1290 Gives Facts on a Paint that 
ae a Hundreds of operators have used Gives Metal New Life. 
ares 
he 
The erro! 
Dut A PEACETIME PLUS ---A WARTIME MUST 
mist, 
Frenchi APE EXIOR RECOMMENDED BY ALL U.S. AND CANADIAN BOILER INSURANCE COMPANIES 
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THE DAMPNEY COMPANY OF AMERI Ass 
Hyde Park, Mass. : 


Please send free Bulletin 1290 to 


put some 
der my Name 
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Unique Yarway Involute design. 


No internal parts or vanes to clog 
or erode. 


Unobstructed flow gives minimum 
loss of head. 

Finely divided spray cone provides 
rapid cooling. 

Renewable orifices adapt nozzles 
for any service. 


Installations total more than 5 
million gallons per minute in water 
cooling and air conditioning service. 
Made in both cast and bar-stock 
types. All sizes from 14 in. to 21/2 in. 
Write for Catalog N-616. 


YARNALL-WARING COMPANY 
Philadelphia 


100 Mermaid Ave. 
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the most of what it had early in its war 
program. Also that Japan, through use 
of capacitors, gets more power per unit 
of generating capacity, than any other 
nation. Great Britain also has used 
capacitors widely to increase its power 
supply. 

Every utility should immediately in- 
vestigate how it can increase its output 
by the use of capacitors. One-third to 
two-thirds kva of load-carrying capacity 
is released by each capacitor kva in- 
stalled. For example, a southern utility 
recently reduced its load from 92,000 
to 83,000 kva, by installing 15,000 kva 
of capacitor. This made 9,000 kva avail- 
able for war production. In another 
case a midwest utility provided 6,000 
additional kva of power for a new tank 
plant by installing 15,000 kva of capa- 
citor. 

Every industrial plant should imme- 
diately investigate how it can get more 
production from its present power sup- 
ply by installing capacitors. A mid- 
western aircraft parts manufacturer was 
confronted with the problem of pro- 


Boulder Dam’s generating capacity 
was boosted close to the 1,000,000-kw 
mark recently with installation of an 
82,500-kw generator. Total capacity is 
now more than 950,000 kw. 

A similar unit is scheduled to go into 
operation at the dam early in 1944. 


viding more power for his rapidly ex- 
panding machine shop. He had to 
provide system capacity quickly for an 
additional 600-kw load, with the possi- 
bility of more load in the near future. 
Instead of running another line and 
adding transformer capacity he installed 
capacitors which not only made avail- 
able sufficient capacity for immediate 
load, but provided additional reserve 
capacity to handle future loads. 

In another war plant the power dis- 
tribution 
loaded at peak conditions when it be- 
came necessary to add a 200-kw induc- 
tion motor load. A survey revealed that 
600 kva of capacitors would not only 
relieve overload, but would carry the 
additional load. Power factor was im- 
proved from 75 to 89.7%, and the load 
was raised from 1350 to 1550 kw. but 
kva demand dropped from 1800 to 1730. 
In this case critical material was saved 
because extensive rewiring was avoided, 
and the power company gained a 200-kw 
pay-load, while 70 kva of its generating 
capacity was released for other war 
demands. 

Most industrial installations will pay 


system was already over- 


YOU SHOULD USE 
PALMETTO 
PACKING 


Lasts longer because it doesn’t dry 
* out... every strand is impregnated 
with lubricant before braiding. 
, Doesn't score shafts . internol. 
lubricant keeps Palmetto soft. 

3, Resists wear . made from strong, 
high grade, lone fibre asbestos. 

4, Useful in emergencies . . . Palmetto 
special graphite resists 
most fivids. 

5. More economical . . . costs less to use 
in the long run. 


WRITE FOR LITERATURE 


GREENE, TWEED & COMPANY 


Bronx Bivd.-tt 238th St., New York, N.Y. 


TWISTED 


For valve stems; each 
strand a perfect piece 
of lubricated packing. 


BRAIDED 


for rods and shafts; 
layer over layer 
construction insures 
uniformly even 


_ bearing surfaces. 


PALM 


for steam, hot water, air. PALCO foes 

PELRO for oils. CUTNO for alkalis. 

SUPERCUTNO (blue for ci 
KLERO for foods. 


PACKINGS 
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HERE'S HOW TO ATTACK YOUR 
BATTERY MAINTENANCE PROBLEMS 


T Keep adding approved water at regular 
intervals. Most local water is safe. Ask us if 
yours is safe. 


y] Keep the top of the battery and battery 
container clean and dry at all times. This will 
assure maximum protection of the inner parts. 


Keep the battery fully charged — but avoid 
excessive over-charge. A storage battery will 
last longer when charged at its proper voltage. 


Record water additions, voltage, and gravity 
readings. Don’t trust your memory. Write down 
a complete record of your battery's life his- 
tory. Compare readings. 


If you wish more detailed information, or have a 
special battery problem, don’t hesitate to write to 
Exide. We want you to get the long-life built into 
every Exide Battery. Ask for booklet Form 2399. 


IS THE BEST DEFENSE! 


Our strongest defense is a hard attack. That’s an 
old Naval tradition now proving its truth on all the 
waters of the Seven Seas. 


In similar fashion, the best defense against main- 
tenance problems is a relentless, unceasing attack on 
carelessness and wear. Battery care, for example, is 
simplified if you observe four basic rules... which 

may be called your rules for 


attacking battery main- 

XI e tenance problems. Follow 

them faithfully, and remem- 

BATTERIES ber, Buy to Last and Save 
FOR CRANKING 


int 
DIESEL ENGINES to Win! 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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How to 
CUT HOLES Waa 
iw BRASS or 


Smooth-On bein Flame - shaping 

applied as a th the desired hole 

paste outside of within the limits 

the outer edge of protected by 

the eat open- Smooth-On. 
ing. 


When openings of various sizes are required 
for branch lines or brass piping or for con- 
nections of aluminum vessels, here is an aid 
to speedier and more accurate work recom- 
mended by experienced flame-cutting oper- 
ators. 


Just paint a thick consistency of Smooth-On 
No. 1 in a band about %-in. wide around 
the outer limits of the scribed opening. The 
Smooth-On acts as a refractory material to 
protect the metal which it covers, and helps 
to prevent melting of the metal beyond the 
desired limits. 


This is but one of literally hundreds of ways 
in which the various Smooth-On Iron Ce- 
ments can help you do better, quicker, more 
economical fabricating, maintenance, and 
repair jobs on plant equipment, pipe lines 
and structures. 


Get Smooth-On No. 
1 in 7-oz., 1-lb. or 
5-1b. or 25-lb. con- 
tainers from your 
dealer, or if neces- 
sary from us. For 
your protection, in- 
sist on SMOOTH- 
ON, used by en- 
gineers and repair 


men since 1895, 


40-PAGE HANDBOOK 


Simple, concise instructions 
for hundreds of material- 
saving repairs to plant 
equipment and pipe lines 
are given in this 40- “a 
practical repair manual. 

war-time necessity in every 
plant. Your copy sent F 

if you fill in and return the 


SMOOTH-ON MFG. CO., Dept. 30 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK. 
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for themselves within a year by savings 
in power bills when power is purchased 
under a schedule that has a power- 
factor penalty clause. Let capacitors 
make the most of the power you have 
before installing new transformers, 
switching or wiring. 


Weiner Replaces 
Henderson 


Joseph L Weiner, former director ot 
SEC’s Public Utilities Division, has been 
appointed director of the Office of Ci- 
vilian Supply to replace Leon Hender- 
son, who resigned. 

OCS will serve as claimant agency for 
all civilian allocations of steel, copper 
and aluminum under the Controlled 
Materials Plan which becomes official 
July 1 and under which utilities will 
obtain their supplies of these metals. 
WPB’s Power Division will be prime 
contractor for these materials, passing 
them on to utilities as secondary: ¢on- 
tractors. In its function as claimant 
agency, OCS will pass on materials 
requests made by utilities. 

Weiner went to SEC in 1938 as spe- 
cial counsel, after several years with 
New York’s city government, and was 
named director of its Public Utilities 
Division before leaving SEC in 1941 to 
become assistant administrator of the 
Office of Price Administration and 
Civilian Supply. Through reorganiza- 
tions he successively became Deputy 
Director of the Division of Civilian Sup- 
ply of the Office of Production Manage- 
ment and deputy director of the Office 
of Civilian Supply. ‘ 


Edison Medal Awarded 


Edwin Armstrong 


The Edison Medal for 1942 has been 
awarded by the American Institute of 
Electrical Engineers to Doctor Edwin 
Howard Armstrong, professor of elec- 
trical engineering, Columbia University, 
“for distinguished contributions to the 
art of electric communication, notably 
the regenerative circuit, the superhetero- 
dyne, and frequency modulation.” 

The medal was presented to Dr. Arm- 
strong on Wednesday evening, January 
27, 1943, in the Engineering Audi- 
torium, 33 West 39th Street, New York, 
N. Y., during the National Technical 
meeting of the American Institute of 
Electrical Engineers to be held in the 
Engineering Societies Building, Janu- 
ary 25-29, 1943. 

The Edison Medal was founded by 
associates and friends of Thomas A. 
Edison, and is awarded annually for 
“meritorious achievement in electrical 


OIL MUST 
PASS THROUGK 


CRANITE 


WHEN IT GOES THROUGH 
A 


porous granules each having high Dent 
qualities presents a great surface area that 
will remove not only tars, gums, resins, cat- 
bon and other solid non-lubricants bu 


have the same specific gravity and 

Granite presents the maximum in puri | 


For Complete 
Information, 
Write for Bulletin 


HONAN 
CRANE 
CORP. 


1200 6th ST. 
LEBANON 
IND. 
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This Book 
is Yours.. 


Efficiency as applied to 
Boiler Plant Operation, Fuels and Equip- 
ment is now a most important factor in 
Defense work. Fuels cost more than ever 


Combustion 


before. Boiler loads are heavier. 
scarcity of some kinds of fuel is apparent. 


The Combustion trained man —the Hays 
trained man—can do his part, and open 
up big opportunities for himself that never 
existed before, by devoting a little of his 
spare time in training h lf to meet 
present conditions. 


How? Through the simple, easy reading, 
practical Hays Home Study Course in Fuel 
and Combustion En- 
gineering. For 26 
years the Hays Insti- 
tute has specialized 
exclusively in train- 
20 ing in Combustion 

Efficiency. Hundreds 
of Hays trained men 
now hold substantial 


Just a Few of 
Our Hundreds 
of Friends 
(nternational 
Harvester Co.. 
Armour and Co. 75 
Combustion En- 
gineering Com- 


45 ses 
positions of responsi- 
.75 bility. What we have 
Iron Fireman done for them we 
GB. 35 can do for you, in 


Commonwealth 


Edison Com- your spare time. 

148 Many companies 
- urge their men to 
‘ities Service 

(Oil & Power) .70 enroll. They know 


the value of Hays 
Combustion Training. 


SEND FOR FREE BOOK 


The coupon below will bring you, without expense, 
full particulars regarding the Hays short, practical, 
casy reading, home study Course in Combustion. 
Do your part by starting now to train yourself in 
the uncrowded wide open field of Fuel and Com- 
bustion Engineering. Hays trained men are in 
demand, today more than ever. Send coupon 
Now. No obligation of course, 


Hays Institute of Combustion 
430 N. MICHIGAN AVE., CHICAGO, ILL. 
DEPT. 12 


Our 26th Continuous Yeor ... 


and many others 


Hays Institute of Combustion, 
430 N. Michigan Ave., Chicago—Dept. 12 


Please send me your Free Book “Opportunities 
for the Combustion Expert’’—No Obligation. 
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science, electrical engineering, or the 
electrical arts” by a committee con- 
sisting of twenty-four members of the 
American Institute of Electrical Engi- 
neers. 

Dr Armstrong began his engineering 
studies at Columbia University and be- 
came a protege of Michael I Pupin, 
Edison Medal recipient in 1920, with 
whom he worked closely on many im- 
portant research undertakings, 


Utility Drives Netted 
24,000,000 Ib of Scrap 


Scrap drives and continuous salvage 
programs of the electric utility com- 
panies in 1942 netted 24,000,000 pounds 
of copper for the nation’s war needs, 
together with large quantities of alu- 
minum, brass, iron, steel, lead, zinc, 
rubber and other scarce and urgently 
needed material, the Edison Electric 
Institute reported recently in summariz- 
ing the results of a survey conducted 
among utility company members. 

The copper turned over to scrap deal- 
ers and mills represented approximately 
ten percent of the normal annual copper 
requirements of the electric industry, 
which is the largest user in peace time 
of the now precious metal. Concurrently 
with their release of copper to primary 
military needs, the electric utilities, 
basic source of power for the war indus- 
tries, by holding down their own use 
of copper and other metals to lowest 
possible levels through substitutions 
and reprocessing, freed many thousands 
of tons of new copper and steel for mili- 
tary purposes. 

The thoroughness of the scrap collect- 
ing job is indicated by the fact that 
their potential copper salvage for 1943 
will be about half the amount gathered 
in 1942. Nothing was overlooked in 
gathering scrap for the government, and 
the list of items scrapped ranged from 
the metal bases of broken lamps to en- 
tire power plants. A striking example 
of the latter was the dismantling and 
scrapping of the historic 8-story Edison 
Station at Philadelphia. Although the 
building was erected under the per- 
sonal supervision of Thomas A Edison, 
and was the city’s first successful elec- 
tric plant and the first building in the 
United States constructed specifically 
as a generating plant, the present emer- 
gency forced the decision to raze the 
building. 

Included in the collections were such 
items as old boilers, smoke stacks, 
motor generating sets, millions of feet 
of copper wire, steam and pipe valves, 
old pumps, and watthour meters. 
Indicative of the length to which 


Use Laminum shims 
to reduce parts machining for easier 
work tolerances iv factory adjust- 
ment! More machine hours rel 
for production. 

Laminum shims (.003 or .002 inch 
precision laminations bonded into 
a solid unit) are cut to your speci- 
fications. 

i i i mill 
shim application chart.) 


Laminated Shim Company 
Incorporated 
61 Union Street Glenbrook, Conn. 


its 
AMINU: 


THE SOLID SHIM THAT 


ADJUSTMENT 
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FULLER'S EARTH BLOCKS 
For Oil Filtration 


ENGINES LAST LONGER .. . maintenance costs are The blocks prevent accumulation in the oil of sludge- 
cut. . . oil is conserved —that's why users of Diesel forming resins and gums and engine-corroding acids 
engines filter their lube and fuel oil with Briggs Clarifiers. which otherwise would accumulate and retard engine 

er Briggs Clarifiers contain patented Fuller's Earth Blocks efficiency and cause unnecessary breakdowns. 

— bonded and porous —that draw destructive properties Such thorough ADsorption of acids, resins and gums, 
from the oil so that en- together with ABsorbing 

02 inch 


ed into § gines are fed “refinery 


pure" oil at all times. 


of carbon, grit and dirt, 


reduces engine wear and 


nil ort Regardless of the size | saves oil and repair costs. 
apany of your engines, Write today for recom- 
2k, Conn. you'll find Fuller's Earth mendation of the type 

Blocks a vital aid to war- Briggs Clarifier most suit- 
time production. able to your needs. 
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SAV 


BY REDUCING BOILER SCALE 


WITH AN EASY-TO-USE 


iv 


BOILER WATER COMPARATOR 


Prevent scale in your boiler 
increase heat transfer . . . get maxi- 
mum heat with least fuel . . . by 
controlling the pH and phosphate con- 
tent of your boiler water. 

With a Taylor Boiler Water Com- 
parator, you may check these impor- 
tant factors accurately and easily in 2 
to 3 minutes. The Comparator is ex- 
tremely easy to use . . . works on the 
slide principle. The liquid color stand- 
ards carry AN UNLIMITED GUAR- 
ANTEE AGAINST FADING. Slide 
and base are molded from durable 
plastic. Cost of the complete outfit is 
very low only $50.00 f.o.b. 


Baltimore. Just the elimination of one 
descaling job will pay for it many 
times over. 


REFERENCE HANDBOOK 


Power men all over the country 
comment enthusiastically about this 
fact-packed, 80-page booklet. If 
you want a copy, just drop a letter 
to Taylor. It’s yours . . . with- 
out obligation! 


W. A. TAYLO 


AND 
co. 
YORK & FOGERS FORGE ROS. + BALTO, MD. 
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utility organizations have gone in sub- | 


stitutions and conservation is the report 
from one company that the use of over 
20 tons of steel a year is being saved by 
construction from salvaged fir cross- 
arms of certain items of line hardware 
normally made of metal. 


Welding Award and — 
Scholarship Program 


Power publishes the following letter, 
from the James F Lincoln Arc Welding 
Foundation, to clear up any misunder- 
standings Goncerning the $6750 Annual 
Engineering Undergraduate Award and 
Scholarship Program: 

The response from the colleges to 
our announcement of the $6750 Annual 
Engineering Undergraduate Award and 
Scholarship Program has been cooper- 
ative and commendatory. There are, 
however, a few responses which indicate 
that in certain instances it is assumed 
that student contestants must have had 
some previous connection with welding 
either practical or academic in their 
course of study. This misunderstanding 
is evident by such phrases as “although 
welding does not come under this de- 
partment”, and “your announcement is 
being referred to the Welding Depart- 
ment of our shops”. 

The Program is open to all students 
of engineering in all departments and 
the emphasis of the program is “Design 
for Arc Welding” and not on the tech- 
nique of welding. Many managers and 
engineers in industry are effecting 
economies of labor and materials and 
improving designs without themselves 
being adept in the technique of weld- 
ing. It is the aim of the Foundation in 
the present student program to prepare 
student engineers for this same activity 
in their active professional work to 
come in the future. 

It would be unfortunate if students 
in some areas were deprived of the 
opportunity of participating in this pro- 
gram on the mistaken impression that 
a technical knowledge of arc welding 
is necessary. The necessary background 
can be acquired by any student in a 
very few hours of reading. 


Record Creep Test 


A 100,000-hr high-temperature creep 
test—the longest on record—for four 
rods of high-strength alloy steel has 
been completed in the Research Labora- 
tory of the General Electric Company. 

The four specimen rods, which were 
imprisoned in a thermostatically con- 
trolled electric furnace when Herbert 
Hoover was in the White House, repre- 
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MORE 
POWER 


OAKITE 
CLEANING 


... Keeping Lube 


Oil Coolers Free From 
Insulating Deposits 


More power is needed to meet 
the Nation’s war demands. 
One way you can help is to 
get maximum output from 
your own equipment by keep- 
ing it in CLEAN, EFFI- 
CIENT operating condition. 


To keep lube oil coolers, for 
example, free from lime-scale, 
rust, carbonized oil or other 
insulating deposits, just cir- 
culate the recommended Oak- 
ite solution through the water 
side or oil side of the cooler 
as directed. Then rinse. Upon 
inspection you'll find that 
ALL accumulations have been 
speedily yet SAFELY 
moved. Normal heat transfer 
efficiency is fully restored. 
And because no dismantling is 
required, man-hours are saved 
... units are returned to serv- 
ice without undue delay! 


WRITE FOR FREE MANUAL 


giving time-saving tips for clean- 
ing lube oil coolers, preheaters, 
jacket - water coolers, feedwater 
heaters, evaporators, transformers. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York, N. Y. 


Technical Service Representatives Located in All 
Prigcipal Cities of the United States and Canado | 


& 
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| MATERIALS & METHODS FOR EVERY CLEANING REQOU! t 
POWER ® Februsy. 


hundred 
thousand tube- 
miles of B&W 


Experience gained by The 
Babcock & Wilcox Tube Company in 
manufacturing and distributing more 
than one hundred thousand miles of seamless steel 
boiler tubes is inherent in all B&W Tubes— apparent 
inthe quality and dimensional accuracy of the tubes 
teceived —in the competent, complete service per- 
formed by B&W Tube Distributors. Finally, B&W Tube are 


The Babcock & Wilcox Tube Company, closely allied in 
vith the world's largest boiler manufacturer, devotes 
itsentire capacity to the production of specialty tubes 
tather than tonnage products—an additional guar- 
antee that, even under the stress of war needs, the 


quality of B&W Seamless Steel Boiler Tubes is main- beer ee 
tained. | «CARBON STEELS 


THE BABCOCK WILCOX TUBE COMPANY 
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if You use pumps! 


Things that make a big difference in 
performance between ROPER “hydraulic- 
ally balanced” PUMPS and other pumps. 


GEARS THAT FLOAT IN OPERATION SAVE YOU TIME 
AND MONEY! The pumping gears in ROPER “hydraulic- 
ally balanced” PUMPS have hollow shafts so that internal 
pressure is equalized at all points. These gears are entirely 
separate from the drive shaft and are connected only by a 
sliding joint which permits them to actually “float” in 
operation. This sliding joint plus a special collar on shaft 
absorbs any shock or end thrust. 

This feature means big savings in time and money for you 
because “hydraulically balanced” pumps are more efficient, 
last longer and permit periodic inspection of internal parts 
without disturbing piping or power unit. 

REPLACEABLE BEARINGS GIVE PUMPS LONGER LIFE 
—tThe 4 large bearings (two on each side) in ROPER “hy- 
draulically balanced” PUMPS are designed and constructed 
to withstand severe operating abuses and adequately handle 
peak loads. These flanged high lead bronze bearings also 
act as wearplates to protect face and backplate from wear. 
Can be replaced easily and inexpensively. 

ROPER MECHANICAL SEAL REDUCES POWER RE- 
QUIREMENTS — Each ROPER “hydraulically balanced” 
PUMP is regularly equipped with a Roper Mechanical Seal. 
It saves money by reducing power consumption and keeps 
leakage to a minmum. Especially desirable where re-pack- 
ing is not practical — that also saves you time and money. 


SAVES FLOOR SPACE—ROP- 
ER PUMPS are designed to o 
erate at direct motor speeds, 
thus eliminating gears, belts, 
etc. . . . saves space, and what 
plant doesn’t need more space? 
ALWAYS PRIMED — Once 
primed and in operation a 
Roper will always pick up 
its own prime — ready for 
instant action. 

AS DEPENDABLE AS OLD 
FAITHFUL — That is the 
reputation earned by de- 
pendable performance year 
in and year out. 


FREE CATALOG 


Send for your free copy of Catalog 944 
It contains complete information on 16 
different sizes of Roper Pumps. Learn how 
you cam save money and trouble on your 
pumping problems. 


HAPPENED FROM 


COAST TO COAST 


United Air Lines say this 
about Roper Pumps on their 


refueling tank trucks . . 
“first, they are SPEEDY and 


DEPENDABLE . . . sec- 


ond, their QUIET operation 


makes them ideal for re- 
fueling sleeper planes . . . 
third, they are the most 
EFFICIENT we have ever 


used... 


THIS HAPPENED 
IN ILLINOIS 


A manufacturing plane was 
using five pumping outfits 

. average life of each 
pump, 16 hours and cost per 
pump, $46.65. Roper ana- 
lyzed the problem and made 
recommendations. RESULT 
— average life of pump was 
s-t-r-e-t-c-h-e-d to 13 months. 
Net saving to customer in 
13 months — $29,690.00. 


* 


THIS HAPPENED 
IN OHIO 


Weaver- Wall Co., Cleve- 
land, use Roper Pumps for 
pumping hot asphalt at 
temperatures up to 400° 


eight hours per day in the | 


winter, twenty-four in the 


summer. Some test! But 


Roper Rotary Pumps 
endured for more 


196 (144c) 


than 12 yearss 


sented one of the best known allo 
steels for high-strength forgings and 
bolts required in the manufacture of 
steam turbines. 

The test was made to determine wha 
stresses could be used at temeratures 
where all materials are plasti: without 
causing deformations larger than the 
minute values tolerable in hizh-speeq 
machines. 

The results of the test are believed to 
represent the first 100,000-hr data made 
available for design use. Ordinarily, 
creep tests are run for only 1000 to 
3000 hours. 


Harte Cooke, American 
Locomotive Co, Dies 


Harte Cooke, 71, senior engineer of 
the Diesel Engine Division, American 
Locomotive Co, Auburn, N. Y., died at 
his home in Auburn on Dec 14, 1942, 
_ Mr Cook attended Rensselaer Poly. 
technic Institute, Troy, N. Y., and in 
1892 went to Auburn as a draftsman 
for McIntosh & Seymour Corp, builders 
of steam engines. The corporation be- 
gan building diesel engines in 1913. By 
that time Mr Cooke had become a 
member of the firm. In 1929 the cor. 
poration became associated with Ameri- 
can Locomotive Co. 

At the time of his death he was an 
instructor of U. S. Navy personnel sta- 
tioned at Cornell University and was a 
member of the National Defense Re- 
search Committee. 

He was vice-president of the A.S.M.E. 
in 1937 and served for 20 years as a 
member of its Power Test Codes Con- 
mittee. 


Joshua Hendy Purchases 
Pomona Pump Co 


Charles E Moore, president of Joshua 
Hendy Iron Works, Sunnyvale, Califor- 
nia, has announced the purchase of the 
Pomona Pump Company of Pomona, 
California, and its recently acquired 
subsidiary, the Westco Pump Division. 
St. Louis, Missouri. Hendy also pur 
chased the plant and equipment of the 
Hydril Company, Torrance, California 
to supplement the facilities available 
at Pomona. 

The Hendy interests now embrace 
four of the major engineering fields: 
mechanical, electrical, hydraulic and 
steam, with steam engines, turbines 
electric motors and generators. flexible 
couplings and pumps, as well as ship 
propulsion equipment and large g¢# 
reduction units. 
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bees 4 One of the most vital problems facing 


industry today concerns the need for sal- 
o vaging and reconditioning such hard-to- 
‘on be _ get equipment as valves. 
113. By a — = ’ _ Very fortunately for plants all over the 
q country, there is a comparatively simple 
he cor answer to this problem... Dexter Valve 
— Dexter Valve Reseating Equipment not 
was an only saves the life of your valves... but 
nel sta | will also reseat them on the line, quickly 
| was | a and easily. Any mechanic can do it. And 
se Re | " ‘ . because Dexter Cutters are available for 
monel, stainless, stellite, brass and bronze, 
Dexter Equipment will reseat any make 
of valve... making them as good or bet- 
ter than new. 

Dexter Valve Reseating Equipment 
has been performing its valuable services 
for more than fifty years... but today it 
is more essential to you than ever. Write 
for further information today. 
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fields: 

lic and 

turbines. 

“flexible CAPACITIES: Globe Valves, 14" to 14"; Gate 
as ship- Valves, 114" to 48"; Pump Valves, 2" to 15". 


rge gear 


THE LEAVITT MACHINE CO., 102 EAST RIVER STREET, ORANGE, MASSACHUSETTS 
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Some QUESTIONS 
and ANSWERS 


about 


Here are some questions that are frequently asked our engineers by 
buyers of Warren Pumps. 


QUESTION: Will the Warren Pump you recommend meet the exact 
requirements of the job it has to do? 


ANSWER: Yes. £very Warren Pump is “built to fit the job.” That has 
always been the Warren Policy. 


QUESTION: Will the pump stand up under today’s gruelling schedules— 
work 24 hours a day, 7 days a week? 


ANSWER: Yes. All Warren Pumps are designed, engineered and built 
to give economical, uninterrupted performance. They have good details. 
QUESTION: What are some of these good details? 

ANSWER: Liberal clearances that assure highest practical efficiencies 
and low power costs, year in and year out . . . extra heavy shafts that 
minimize internal wear . .. over-size bearings . . . broad-faced case 
rings . . . properly proportioned liquid passages. 


We will be glad to answer any other questions that you might have 
concerning Warren Pumps. Write. 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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The Pomona Division has be n, and 
will continue to be, principally ngaged 
in the manufacture of vertical] turbine 
pumps for all pumping applications 
The Westco Division specializes jp 
smaller sizes for domestic and industrial 
pumping jobs. 

The factory at Pomona, California 
has, for some time, been furnishing 
Joshua Hendy with special parts and 
heavy castings for vertical triple expan. 
sion steam propulsion engines for Lib. 
erty ships. They will continue to do 
so in the future. 

The recently acquired Crocker. 
Wheeler Division, with factory at Am. 
pere, New Jersey, is a pioneer manv. 
facturer of electric motors, generators 
and flexible couplings. A sizable por. 
tion of their production is now for mari- 
time use, 


U S Production 


The United States produced more 
metals and minerals in 1942 than at 
any time in its history, Secretary of the 
Interior Harold L Ickes stated recently 
on the basis of a year-end report from 
the Bureau of Mines. 

The value of all mineral products pro- 
duced in the country in 1942 soared to 
a record figure of more than 7% billion 
dollars, exceeding by 8% the peak year 
of 1920 when prices were abnormally 
high following the first World War, and 
topping the 1941 level by 10%, accord- 
ing to the estimates submitted to See- 
retary Ickes. 

Increased demands for wartime 
weapons and materials, expanded do- 
mestic needs, and higher prices con- 
tributed to the 1942 record, the Bureau 
of Mines reported. 

“All branches of mineral production 
shared in this achievement, which is an 
outstanding contribution to the Nation’s 
war program by the mineral industries,” 
Secretary Ickes said. “But despite this 
record our production is still insuffi 
cient for current demands and there i: 
no justification for complacency.” 

With a total estimated value of $7, 
525,000,000, the mineral production 
figures were broken down to show the 
value of metallic products as $2,330; 
000,000; mineral fuels, $4,060,000,000; 
and other nonmetallic minerals, $1,135. 
000,000. Larger values are anticipated 
in 1943. 

Copper production also established 
new marks, while chromite, molybde- 
num, vanadium, tungsten, cadmium, 
barite, fluorspar, potash, phospate rock 
and highgrade clays also achieved 
record outputs. Domestic manganese 
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sre” ...ON THE FAR-FLUNG FRONTS OF GLOBAL WAR 


ite this 
insuffi In action with our fighting forces all over the On the home front, Oilbilt steam plants are 
there is world are “silent secret weapons” like these providing low-coststeam for power and process- 


Cleaver-Brooks units... contributing to the ing needs in hundreds of industrial and ord- 


” 


of $7 health and welfare of our troops on far-flung _ nance plants. All of this equipment is fired with 
iaihon fighting fronts. the universal and ideal fuel — OIL! The multi- 
ane Cleaver-Brooks’ portable shower bath units Pa8s, down-draft heating principle with fuel-oil 


—disinfecting, sterilizing, and water distilling —first made famous in Cleaver tank-car heaters, 
equipment help our fighters to keep fit for bituminous boosters, and Oilbilt steam plants 
action! Cleaver portable bituminous boosters —finds a vitally important application in these 
and tank car heaters permit miracles in speedy silent secret weapons ”of our military services. 
construction of airports, military roads, supply Now manufactured for a nation at war, Clea- 
roads, and many other facilities vital to su-  ver-Brooks’ equipment will resume its peace- 


$2,330,- 
00,000; 
$1,135, 
icipated 


_— premacy in modern warfare. time applications when Victory Day is here. 
.dmium, CLEAVER-BROOKS COMPANY - 5109 N. 33rd STREET - MILWAUKEE, WISCONSIN 
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meee BCLEAVER-BROOKS COMPANY MILWAUKEE, WISCONSIN 
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That thumb-in-the-dike business was prob- 
ably a bedtime story, but it showed the 
value of little things in resisting pressure. 
R/M packings “hold that line” under today’s 
increased pressures . . . in steam lines, oil 
lines, fuel lines, and air lines. 


As American production increased to an 
all-time high, R/M engineers did the neces- 
sary to step-up the efficiency of R/M pack- 
ings. Failure is not in their formula. Success 
is their sign for security. Stick to R/M pack- 
ings the way they stick to their job. 


Do you have a copy of the R/M cata- 
log? It’s keyed for applications, illustrated, 
and indexed as to materials and types. 
Get a copy from 
your R/M distribu- 
tor, or write us 
direct. 


7 Awarded to R/M North 
Charleston Plant. 


INDUSTRIAL SALES DIVISION | 


INC. 


PA. 
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ore production was the largest on recopj 
since the last war. 

Despite difficulties in »btaining 
equipment and a large turnovey in map. 
power, bituminous coal production jn 
1942 reached 576,000,000 irct tons 
which was a 13 percent increase oyer 
1941 and nearly equal to the Nation’; 
all-time peak production of 579,386,099 
tons in 1918, according to preliminary 
estimates of the Bituminous (Coal Diyj. 
sion, Pennsylvania anthracite produc. 
tion increased 7% over 1941 and was 
the highest since 1930. The combined 
production of by-product and beehive 
coke was the highest in history and rep- 
resented a gain of more than 5,000,000 
tons over 1941. 

Minerals used in construction were on 
the upgrade generally, with cement 
sales increasing 10%. sand and gravel 
up 7%. and stone. about 9%. 

A slight decline in crude petroleum 
production was reported as the result 
of transportation difficulties which ne. 
cessitated regional restraints on con- 
sumption, although there was a gain 
of 3% in value over 1941. 


Wartime Pump Care 
Allis-Chalmers Mfg Co, Milwaukee, 


has just released an important mainte- 
nance manual—“Handbook for Wartime 
Care of Centrifugal Pumps.” It is part 
of a series which already includes books 
on the wartime care of motors and 
V-belts. 

Like motors and drives. pumps are 
being pushed far beyond normal ca 
pacities, and many pumps that worked 
1800 hours in a peacetime year are now 
working 8700 hours a year, according 
to Allis-Chalmers. Consequently, a new 
standard of pump care has been st 
forth in this important new handbook 
as a necessary solution. 

Abundantly illustrated, Allis-Chal. 
mers’ new maintenance guide make: 
specific recommendations for putting 
pump care on a wartime basis. Step by 
step a centrifugal pump is actually 
built, and as each part is added. the 
way it’s built and functions are see! 
to determine the way it should be care! 
for. 

Valuable wartime tips included in 
the book describe: How a change ™ 
liquid can blitz a pump. easy ways 


find leaks, common mistakes in packin! “ 
stuffing boxes, how tight is “too tight 9% 
for a gland, how to figure head. how tj fs 

ne 


protect pumps against cavitation. the 
vital role of water as a lubricant ™ 
pumps. quick diagnosis of pump: il 
and many others. 

The new manual applies to all make 
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a You can serve by CONSERVING 
llis-Chal: 
e makes 


Name a continent...and you've _— qualities are to the equipment of __ constructional steels should also be 


puttin? @ named an American battlefront. our armed forces. collected and salvaged separately. 


~ " Tunisia to Timor, from India That’s why it’s so important to When in doubt...segregate! 

ded. the AT ei Americans and their conserve critical alloys. Every pos- if metal problems are bothering 
are sei 18 face a meed for more arms —_,it,]Je pound must be saved for our you—if you would like suggestions 
be cared and equipment ... more tanks and fighting men. for extending your own metal con- 


tucks, more planes and ships and . servation program—call on our tech- 
huded inf pest way to help is by mak~ nical staff for “CONSERVICE,”— 
hance inf’ And those modern weapons need ‘6 Sure all metal scrap in your 4 new name for counsel and data 
wane alloy steels in vital parts. Nickel plant is properly segregated. Collect —iyat will help you conserve. 


1 packing “eels, for example, that provide ex- ferrous and non-ferrous scrap, in 

‘oo tight’ J "a toughness, strength and added =‘ S€Parate containers, at the machines e 

d. how "esistance to shock and impact. No where generated. x N | x * 
ition, theif Need to tell you how essential these High-speed tool steels and alloyed 
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YOU CAN SEE THE 
EXTRA STRENGTH 
AND CLEANLINESS OF 


BATES-GRATES 


| FOR OPEN STEEL FLOORING 


2 


AND STAIR TREADS 


That BATES fillet weld gives you the 
full strength of the original steel of 
main and cross bars, without dirt- 


| catching overflow of surplus metal 


“around the fillet. That’s important. 
Just as important, note that crisp, 
clean tread the entire length of cross 
bar—a feature you can get only with 
BATES Hex Cross Bar construction. 
You can have these definite advan- 
tages at no extra cost by specifying 
BATES-GRATES for your flooring. 


11” BOOKLET 
GIVES DETAILS. 
SHOWS MANY 
INSTALLATIONS 
WRITE FOR 
COPY 


WALTER BATES COMPANY, INC. 


1707 ROWELL AVENUE + JOLIET, ILLINOIS 
OPEN STEEL FLOORING « STAIR TREADS 
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of pumps and contains no advertising. 
Copies can be obtained free of charge 
by writing the Allis-Chalmers Mfg 
Company, Milwaukee, Wisconsin. 


Order No. P-46 
For Utilities 


The new 60-day inventory limitation 
of primary shapes and forms of copper, 
steel and aluminum— including all types 
of wire and cable—imposed by WPB 
under the Controlled Materials Plan is 
not expected to apply to utilities. A 
special directive is in the works exempt- 
ing- companies under Order P-46 from 
the inventory order, known as CMP 
Regulation No. 2. 

Issuance of such a directive will mean 
that inventory control regulaticns in 
Paragraph F of P-46 will continue to 
apply to utility operations. The exemp- 
tion is a recognition by WPB that 
utility inventories, generally, exceed a 
60-day supply of copper wire but that 
a forced reduction to that level would 
result in an inefficient immediate use 
of “surplus” stocks and would require 
continuous fabrication from new metal 
supplies. WPB’s Power Division is 
setting up an inventory control plan for 
using existing copper stocks in utility 
warehouses where they will be most 
effective to the war eflort (Electrical 
World, Jan 2, p 3). 

CMP Regulation No, 2 is designed to 
hold the aluminum, copper and steel in- 
ventories of manufacturers and other 
users, where practical, to a maximum of 
60 days’ forward requirements. Accept- 
ance of deliveries after April 1 is pro- 
hibited if delivery would increase inven- 
tories beyond prescribed limits. The 
controls are applicable item by item as 
listed in the regulation, although pro- 
vision is made for acceptance of speci- 
fied minimum economic quantities. 


TVA Capacity Increased 
By One-third in 1942 


Generating capacity of the Tennessee 
Valley Authority was increased by 
almost one-third to 1,374,500 kw and 
its generation of power exceeded six 
billion kilowatt hours during the fiscal 
year ended June 30, 1942, the agency 
reports. The annual report is not being 
published in full because it contains 
data “which might give aid, though 
certainly not comfort, to the enemy.” 

Indicative of TVA’s continued war- 
time growth, a footnote to the report 
pointed out that generation is now at a 
rate of ten billion kilowatt hours an- 
nually. 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
Pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical 
service. 

Insure care-free maintenance of water 
level in your heaters, tanks, reservoirs 
and other equipment by specifying 
““HERCULES,”’ 


HERCULES FLOAT WORKS 
200 Franklin St. 
SPRINGFIELD, MASS. 


3 your engineering 
library were limited 
to ONE hook... 


MARKS’ 
MECHANICAL 
ENGINEERS’ 
HANDBOOK 


would give you 
greatest value as that book! 


In Marks’ Handbook you get 2276 pages of all 
the most frequently needed standards, data, a 
thoritative descriptions of developments and 
vances in practice, in theory, in systematizatio 
of machine elements, materials, and processes 
all branches of mechanical engineering. 102 & 
gineers and specialists contributed data to = 
it practical and dependable. 4th edition. UW" 
1700 illustrations. 


DAYS FREE TRIAL 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. = 
Send me Marks’ Mechanical Engineers’ Handvets 
days’ examination on approval. In 10 days Beoe’ i 
you $7.00 plus few cents postage or return book postpt 
(Postage paid on cash orders.) 
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DEARBORN ENGINEER 
HELPS YOU TO... 


S 


“ec uce vertime 


due to untimely shutdo 


Power plant engineers do not object 
fpsupervisory work that is necessary to 
orking [ep boilers in full steaming condition. 


t... it's aggravating to work over- 
ths ihe on shutdowns which may be pre- 
oats. (ented. That's where the Dearborn 


ind in Ruiner comes in to help you! 


ns—to 
omical 


His frequent calls, to insure mainte- 
ance of recommended conditions, 
tend the period of boiler operation. 
pserve you, he does not have to travel 
mg distances because he lives and 
aks in your district. 

He knows local water characteristics, 


. And, he helps you to solve your 
oblems quickly. 


~~~) Hi The Dearborn laboratory provides him 
ith the facilities to develop corrective 
es and to design the system of 
especially for you. 


water 
ervoirs 
cifying 


This service reduces costly repairs to 
minimum and makes possible more 
tinuous operation. He’s a good man 
tyou to know. Write to us... we'll 
ally arrange for him to call. 


ARBORN CHEMICAL COMPANY 
Dept. D, 310 S. Michigan Ave. 
Chicago, Illinois 
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Rotary Multiport Valve 


OCHRANE DRAINERS are 
famous among power plant 
operators for their tremendous 
discharge capacity. Wherever 
large quantities of condensate 
must be continuously removed 
as from evaporators, | heaters, 
separators, coils or steam lines, 
under vacuum or positive 
pressures, Cochrane Drainers 
are specified by experienced 
plant men. The secret lies in 
their multiport valve eonstruc- 
tion, a series of longitudinal 
parts in the rotary valve match- 
ing similar parts in the station- 
ary valve sleeve. The height of 
the*eondensate*inethe drainer 
thus automaticg@ 
the rate of 


Write for a 
copy of 
Publication 


i’ 
COCHRANE CORPORATION 


3106 N. 17th St., Philadel-hia, Pa. 


COCHRANE 
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The report states that TVA com- 
pleted and placed into operation during 
the fiscal year four dams and the Watts 
Bar steam station, started work on 
eight new dams (two of which also are 
in the completed list), continued work 
on four more, and completed a major 
tie-line with Northern steam systems to 
strengthen its ability to meet war de- 
mands in event of low water. The fin- 
ished projects are Cherokee, completed 
in 16 months. Clatuge and Nottely, 
completed in less than a year, and the 
steam plant, now being enlarged. New 
projects started are Douglas, Fontana, 
Apalachia, Ocoee No. 3, Watauga and 
South Holston; work on the last two 
was subsequently halted by WPB 
order. 


Midwest Power 
Conference To Be Held 
April 9 and 10 


Stanton E Winston, director of the 
conference, a professor of mechanical 
engineering at Illinois Tech, has re- 
vealed that plans are now being made 
to hold the 1943 Midwest Power Con- 
ference as usual. As evidence of this 
fact, Mr Winston has also announced 
that a keynote speaker and a speaker 
for the “All-Engineers’ Dinner” have 
already been secured. 

C W Kellogg. president of Edison 
Electric Institute, New York City, will 
he the keynote speaker. Kellogg’s place 
on the program will be in the nature of 
an encore, for he was one of the out- 
standing speakers at the 1941 con- 
ference. 

Colonel L Walsh, war chairman of 
the American Society of Mechanical 
Engineers. will be the speaker at the 
“All-Engineers’ Dinner.” the annual 
social highlight of the conference. His 
topic will be “Logistics. the Science of 
Survival.” 

Dates for the 1943 Midwest Power 


| Conference will be April 9*and 10, 
| 1943. Place. as usual, will probably be 


the Palmer House. Chicago. 

Decision to continue the conference. 
according to Director Winston, was 
prompted by the fact that there seemed 
to be a considerable demand for the 
meeting as a stimulus for the produc- 
tion of power in the war effort. The 
conference has been endorsed as a vital 
meeting by government officials. 

“Power for Victory” has been adopted 
as the motto for this year’s session, the 
second in war time. 

As was the case last year, all of the 
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OFFIN-Steam Turbine 
ENTRIFUGAL PUMP 


Self-contained ring type lubrication, 
supplied from a centrally located 
oil reservoir within the housing, 
makes the Coffin pump inde 
pendent of external lubricators. 


The oil level is maintained and the 
reservoir refilled by means of the 
single oil cup provided. 


The temperature of the oil in the 
reservoir is water cooled by means 
of a continuous coil when cooling 
is required. 


To 750 Lbs. Sq. In. 
DELIVERIES 


To 500 G.P.M. 


THE J. S. COFFIN, JR., 0 


ENGLEWOOD, N. J. 
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PRE-FABRICATED PIPING 
18 PIPING 


bine 
IMP When you need either a simple pipe bend or coil 
_.. or complete and alloy piping for power plant 
or complex industrial process .- - you will find it 
ous to use Midwest Pre-Fabricated Piping 


ation, advantage 
cated (whether purchased on the basis of materials only 
using or materials completely installed). 
rae: An organization of specialists devoted entirely to 
inde the piping business and plants having the most 
us. modern equipment assure pre-fabricated piping that 
ad the is accurate in dimension and alignment, carefully Ry 
of the shop tested. thoroughly cleaned and inspected, heat 
treated and stress relieved when necessary. 
n the Nationwide experience in satisfying the piping \: 
needs of all types of industries and an aggressive ee? a a vig 
2 program of piping research enable Midwest fre- , 
ooling quently to make suggestions that simplify piping 
layout . . - save time and materials . - - and 
reduce costs. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 South Second St.. St. Louis. Mo. 
Plants: St. Louis, Passaic (N.J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. °* Houston—229 
Shell Bldg. * Los Angeles—520 Anderson St. * New York 
~(Eastern Division) 20 Church St. ° San Francisco—535 
Call Bldg. °* Tulsa—533 Mayo Bldg. 


PRE-FA PIPING 
MID ES ‘COMPLIES WITH BOTH 


CODE FOR ASME BOILER 
RESSURE PIPING and CONSTRUCTION CODE — 


: 
¥ 


MULTIPLE 


FYR-FE 


STOKERS 


BURN COAL LIKE OIL! 


can Coal Burner Company 
Erie St., Chicago 


Gentlemen!- 
I wish to take this eqgoreentity 
of congratulating you upon 
cellent stoker which you have ll 
{shed us. We have used your sto 
Continually for about six weeks, 
> , during the time we —. 
tting up our pea pack. This a, 
the time of the year when = 
est stress your stoker 
and I ms 
had su 
Never before have we ~ 
steam pressure and such & 
anount of driving power. 
FEEDER burns up the coal mos . 
foraly, thereby getting the utmos 
hect out of the fuel, and leaving 
very little waste. 7 
to say, this has 
ed in a saving for us 
and fuel, and at the same fn 
creasing the output which 
so much in need of. 
hesitate to —— t 
friend. 
Sincerely yours, ) 
(Large Packing Plant 


Name on request 


QUICK DELIVERIES 


fer all industrial applications 
Aw now to protect yourself 

against FUEL SHORTAGE, 
steam shortage and manpower 
shortage. WRITE or WIRE today. 


SCREW 

FECoERS 
12° APART 


AIR FROM WOIILES 


@ coar 
Lhe @ Previves ain 
FOR ComBusTION 4 
CREATES TURBULENCE 
Twe FIRES: Pings IN COMBUSTION 
BURN SUSPENSION. ja 


LARGER 
@N GRATE 


INDIVIDUAL 


MULTIPLE BURNER SPREADERS ARE 
ADVANTAGEOUS AND NECESSARY 
Each FYR-FEEDER has 2, or 4, or 
more burner spreaders giving depend- 
ability and convenience in cleaning 
grates, impossible to secure with a 

single spreader. 


AMERICAN 


COAL BURNER CO. 


ENGINEERS, Est. 1918 
32-18 East Erie St., Chicage, IN. 
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discussions and talks will be centered 
around wartime power problems. 

The proposed agenda for the 1943 
conclave, according to Mr Winston, an 
administrator of the Midwest Power 
Conference since its reorganization in 
1938, will feature industrial plants, 
their protection and 
topics will include diesel power an 
fuels and combustion. 

As in former years, the American 
Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers will each sponsor a luncheon. 

While the complete program is yet 
in the embryo stage, Mr Winston states 
that several speakers have already sig- 
nified their willingness to appear on 
the program. As usual, Mr Winston 
says, the program will feature the best- 
known men in the field of power. 


Budget Effect 
On Utilities 


President Roosevelt’s $109 - billion - 
dollar war budget contains no recom- 
mended appropriations of new funds 
for construction of Federal power 
plants. The Government power agencies 
—Tennessee Valley Authority, Bonne- 
ville Power Administration and the 
projects of the Bureau of Reclamation 
and the U. S. Army Engineers—all are 
listed to carry on their reduced sched- 
ule of expansion in the fiscal year be- 
ginning July 1 with unexpended bal- 
ances from the current year and from 
their own revenues. 

Only new grant of funds in the 
Budget is for the Rural Electrification 
Administration which the President 
proposed be given $30,000,000 addi- 
tional borrowing credit on Reconstruc- 
tion Finance Corp. funds. REA was 
allowed $10,000,000 in new funds for 
the current fiscal period, but an un- 
expended balance of nearly $30,000,000 
more from the 1941-42 fiscal year’s 
$100,000,000 allowance also was avail- 
able to the agency. 

The lack of new appropriations 
doesn’t mean that the Federal power 
agencies will be bereft of funds at the 
end of the current fiscal year. Due both 
to the fact that WPB has halted a 
number of Government projects in its 
over-all curtailment of both public and 
private power plant expansion, and to 
the sharp increase in revenues of the 
operating agencies, all of them will 
have money to complete scheduled con- 
struction. TVA’s expenditure for the 
1943-44 year are estimated at approxi- 
mately $60,000,000—less than one-half 
the current year’s pace—but figures for 
the other projects are not available. 


HENSZEY 


BOILER FEED WATER 


METERS 


can measure it! 


This war of production has brought to 
light some unusually difficult measuring 
ag In many cases the HENSZEY 
oiler Feed Water METER has been able 
oad the job where most ordinary meters 


Why? Because the Henszey Meter wos 
developed to measure hot. dirty corrosive 
boiler blowdown. There are no close clear. 
ances to cause trouble. There are a mini 
mum of moving parts. The Henszey Meter 
is equally accurate at high or low flow, 
high or low pressure, on reciprocating, 
duplex, triplex or centrifugal pumps. It 
can be calibrated to read in gallons, 
pounds or cubic feet at any specified 
temperature. Sizes 10 to 600 G.P.M., cold 
water steady flow rating. Connections: %' 
to 6”. Special sizes to order. 


Dept. D2 


Watertown, Wis. 


Here's how 


ing ch 

the measurin chambe 
ter enters in the of: 
as it passes passe number! 
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4 per cent more output of gun parts, 
with no extra machinery, no extra labor and no extra floor 
Space, is one way to win the battle of production and beat 
the Axis. 

A Detroit machine shop accomplished this increase by in- 
stalling REEvEs Variable Speed Drives on the lathes they had., 
This not only made four machines—and four operators—do 
the work of five, but gave greater precision in machining. 
These results are not unusual. Productive capacities of men 
and machines are often doubled with REEVES units, which 
provide full-range, stepless speed adjustability. Operators 
can always run REEVES-equipped machines at the best speeds 
for each changing condition. 

The faster tempo of the war dictates use to the limit of 
plants we have right now—and Reeves Speed Control, avail- 
able in many models and sizes, insures increased output and 
greater accuracy on all types of driven machines now in 
service. Standard on 1,440 different makes of new machines. 
Booklet MG-423 tells the story. Write for it. 


REEVES PULLEY COMPANY e COLUMBUS, INDIANA 


REEVES SPEED CONTROL 
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OIL REFINERY USING 
ADAMANT 


FIRE BRICK CEMENT 


SAVES 50% 


on annual repair costs 
for fire-brick construction 


That is the estimate of a refinery 
using Adamant in building fire brick 
construction in boiler furnaces, still 
settings and tube heaters. These sav- 

ings result from the 
high bonding strength 
of Adamant which im- 
partial laboratory tests 
prove to be 800 Ibs. 
per sq.in. at room 
temperature; 1270 Ibs. 
per sq.in. at 2600° F. 
We'll gladly send you 
complete details about 
Adamant. Write us 
today. 


ADAMANT has a 
P. C. E. of over 
3000° F. 


BOTFIELD 
REFRACTORIES COMPANY 


781 S. Swanson St., Philadelphia, Pa. 


tn Canada Canadian Botfield Retrectorics Co. 
Ltd. 171 Eastern Avenue, Toronto 


The De Laval- 
IMO ROTARY DISPLACEMENT PUMP 
is used for viscosities ranging from 
that of thin Diesel oil up to the heavi- 
est Bunker C. In the unit here shown, 
which handles a still stiffer fluid, the 
outboard end of the pump forms the 
suction opening, reducing inlet veloci- 
ties and losses to negligible amounts. 
The output is controlled by the vari- 
abie speed drive. + The IMO pump 


has no valves, no gears and 
rs no unbalanced or reciprocat- 
ing parts. It pumps any oil 
M against any pressure. 
Ask for Publication 1-103 
/MO Pump DIVISION 
of the De Laval Steam Turbine Company 
Trenton, New Jersey 
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The Government’s two principal reg- 
ulatory agencies in the electric utility 
field each are modestly cut in recom- 
mended appropriations for 1944, com- 
pared to amounts made available for 
this year. The President listed Federal 
| Power Commission for $2,720,255, a 
reduction of $70,500 made up almost 
entirely by a slash in the printing and 
binding account. FPC’s special defense 
activities appropriations 
| $519,255. 
| The reduction for the Securities and 

Exchange Commission is $112,000, to 

$4,798,000. The agency’s salary allow- 

ance is reduced by $100,000, to $4,750,- 

600, and its printing fund from $60,000 

to $48,000. 


remain at 


E C Terry Given 
Hospital Memorial 


One-half of the entire surgical de- 
partment in the new Hartford (Conn.) 
Hospital will be dedicated as a me- 
morial to the late Edward Clinton 
Terry, founder of the Terry Steam 
Turbine Co, of that city, through a gift 
of $117,300 by his widow, Mrs. Louise 
| E. Terry. In announcing the gift Chair- 
man Barclay Robinson of the building 
_ fund memorials stated that “it is par- 
ticularly appropriate that the man who 
produced an outstanding invention in 
the field of mechanical engineering 
should have as a memorial here in Hart- 
ford that particular part of our new 
hospital which reflects one of the most 
dramatic and useful applications of 
science in the medical field.” 


Engine Piston 
Rod Breaks 


An operator who was standing beside 
a steam engine at a municipal power 
| plant wes startled by the sound of a 
heavy crash coming from the machine. 
He quickly pulled an emergency trip 
valve, which happened to be within easy 
reach, and stopped the engine within a 
few seconds. Investigation showed that 
one of the piston rods had broken ap- 
proximately té-in. inside the cross head. 

The engine was a vertical uniflow 
_ type having four 18-in. cylinders, and 
| was driving a 1000-kw generator. As 


far as could be determined it had been | 


operating normally before the acci- 
dent, but investigation showed that the 
break resulted from a progressive crack 
that had been developing at the base of 
the threads on the piston rods where 
the rod was screwed into the crosshead. 
The crack itself was the result of re- 


peated stresses that had been set up 


Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


Control 
from 
the Floor 


With the Babbitt Rim for Valves you 
eliminate danger and bauish the step 
ladder. You c™ now place your 
valves whereve. hey ccme econoni- 
cally and convei..ently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALiY C9. 


New Bedford, Mass. 


SAUERMAN 


=< 


STORING COAL 
—at lowest cost 


At hundreds of power plants today 
Sauerman Power Drag Scrapers are stor- 
ing and reclaiming coal at costs of a few 
cents per ton handled. This low cost 1s 
due to the rugged simplicity of the 
Sauerman equipment and its easy auto 
matic operation. 

Aside from its economy, the most im- 
portant fact about this system is that it 
piles the coal in layers and avoids = 
segregation. There is little chance © 
spontaneous combustion when coal is 
piled in this manner. 


Write for Catalog. 


SAVERMAN BROS., Inc. 
562 S. Clinton St. Chicago, Ill. 
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iN Tis remarkable record was achieved 
by the Worthington 300-hp. 4-cycle diesel engine shown above... 

rs forerunner of Worthington’s present line of totally enclosed units. 


\ 
L 

st Such a record speaks for itself, and it is typical of the performance of the 


today hundreds of Worthington diesel and gas engines that are carrying impor- 
sh a0 tant parts of the United Nations’ war power load. 


Kilowatt Hours Produced .................... 8,511,660 
Cost of Repdirs per KW. hr. ................ 8/100 mills 
Total Cost per KW. hr. cents 


(Including fuel oil, lubricating oil, labor, repairs and supplies) 


a few 

ost is 

f the 

cuuto- DIESEL ENGINES CONVERTIBLE GAS-DIESEL ENGINES GAS ENGINES 
ce 150 to 1500 hp. 150 to 1500 hp. 175 to 2880 hp. 
that it 


s size 
ce of Both the Navy E and Army-Navy E Awards have been pre- 
ral is sented to Worthingion for speed and excellence in production, a 


WORTHINGTON PUMP & MACHINERY CORPORATION «+ GENERAL OFFICES: HARRISON, N. J. 
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That's nothing unusual for the big plant of 
Marion T. Fannaly, Inc., at Ponchatoula, La., 
where great quantities of blueberries, broc- 
coli, spinach, figs, frog legs, shrimp, oysters, 
and fish are also frozen in season. Eleven 
large Frick compressors, producing over 600 
tons of refrigeration, carry the quick-freez- 
ing and storage loads, and make up to 140 
tons of ice. 


’ More frozen foods are prepared by Frick- 
Freezing Systems, we believe, than by any 
other method. Millions of pounds of these 
foods are being used daily by our Armed 
Forces. If you need dependable refrigera- 
tion for War Work, get in touch with 


FRICK CO., Waynesboro, Penna. 


No traffic interruptions when you 
patch broken concrete with durable 
INSTANT-USE. Material comes ready 
mixed. Simply shovel into hole, tamp 
and run traffic over immediately—with- 
out waiting. Bonds tight to old con- 
erete. Makes smooth, solid, lasting 
patch. Withstands extreme loads. Keep 
a drum on hand for emergencies. Im- 
mediate shipment. 


REQUEST DESCRIPTIVE FOLDER 


FREE TRIAL 
OFFER 


FLEXROCK CO., 2377: Manning St., Phila., Pa. 


210 (147a) 


SROCKWELL 
BBLAST GATES 


There are plenty of good 
reasons for the wide popu- 
larity of Rockwell Blast 
Gates. These air-tight, non- 
chattering blast gates are 
designed for strength, light- 


Threaded 

Slide Type ot and accurate control. 
Rockwell Available in all desirable 
Blast Gate types, sizes and methods of 


operation. They save power 

Money ... time. Write 
for Bulletin 4020 describing 
Rockwell Blast Gate advan- 
tages in detail. 


W. S. ROCKWELL COMPANY 


Blast Gate Division 


©) CHURCH STREET NEW YORK, N. Y. 


when small amounts of water hai from 
time to time been carried over hy the 
steam into the cylinder. 

The presence of water in steam ep. 
gine cylinders is one of the principal 
causes of disastrous failures of recipro. 
cating parts, cylinder heads and cylin. 
ders. If the quantity of water suddenly 
entering a cylinder is large, a major 
accident will, as a rule, result imme. 
diately. 

On the other hand, if the amount of 
water carried into a cylinder with the 
steam is comparatively small there js 
not necessarily an immediate break. 
down of parts. But even a small quan. 
tity of water entrapped between the 
piston and cylinder head will, as a rule. 
cause serious overstresses in the weak- 
est parts of the engine. Such over. 
stresses are very likely to cause incipient 
cracks in the threads of piston rods or 
in crankbolts, and these cracks may 
progress to such an extent that a costly 
failure will result. 

Engines of the uniflow type have hol- 
low cylinder heads that act as steam 
jackets and also as the steam passages 
to the inlet valves. It is essential in 
vertical engines that the lower heads be 
kept continuously drained by means of 
a single automatic trap. It is unsafe to 
depend on hand-operated drain valves. 


Manpower 
Report 


Pointing out that war industries can 
make much wider use of facilities of 
the Apprentice and Training Service in 
efforts to solve manpower shortages, 
Chairman Paul V McNutt, of the War 
Manpower Commission, announced that, 
since February 1942, the agency has 
assisted an average of 1100 establish- 
ments monthly to organize on-the-job 
short-term training and apprenticeship 
programs. 

“As the result of the work of this 
agency, thousands of production work- 
ers and skilled craftsmen have been 
made available to our war plants dur 
ing the past ten months.” Mr McNutt 
said, “Many thousands more can be 
added to our industries if employers, 
badly in need of trained workers, more 
fully utilize the agency and its field 
representatives. 

“Apprentice and Training Service,” 
the Chairman said, “is one of the WMC 
agencies charged with assisting indus 
try to train workers under production 
conditions. Another agency in this field 
is Training Within Industry Service, 
while the National Youth Administra 
tion also provides a combination of 
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; fe It’s the “mother” ships that keep our submarines 


well a potent striking force. The undersea boats 

over- i depend on them for repairs and supplies. 
‘ipient In the turbines of many of these “mother” 
os bs: ships, as well as battleships, cruisers and 
call aircraft carriers of the U. S. Navy, you'll find 
the new rust-preventive Shell Turbo Oil... 


ve hol ia keeping main bearings, gears and governors 
steam ae running smoothly under the most grueling 
ssages operating conditions. 

tial in 


Shell Turbo Oil can give this kind of per- 
formance because it has a// 3 of the char- 
acteristics vital to the proper lubrication of 
modern turbines: 

RUST PREVENTION 
SUPERIOR OXIDATION STABILITY 
MINIMUM FOAMING TENDENCY 


Are your turbines getting this protection? 
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RICHARDSON 


COAL WEIGHING AND 
FEEDING SYSTEM 


Gives accurate record of fuel consumption by each 
boiler and helps you get maximum evaporation from 
each pound of coal. 


Richardson furnishes complete systems from bunker to 
pulverizer or stoker—bunker gates, spouts, Automatic Coal 
Seales and conveying systems to suit existing and new plants, 
and MONORATE Non-Segregating Stoker Distributors. 


+ 1889 + 


Automatic Scales 


+ 1910 + 


Automatic Seales for Coal 


+ 1922 + 


Automatic Seales for Coal 
(Belt Feeder Invented) 


+ 1935 + 


Automatic Seales for Coal 
(Electric Model, 4% Accuracy) 


+ 1941 + 


Automatic Scales for Coal 
(Streamline Model) 


50 Years’ Experience for Sale 


RICHARDSON 


SCALE COMPANY 


CLIFTON, NEW JERSEY 


Atlanta * Boston * Chicago * Minneapolis * Montreal * New York ¢ 
Omaha Philadelphia San Francisco Pittsburgh * Toronto Wichita 
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training and practical production ey. 
perience. Pre-employment and supple. 
mental training courses are provided hy 
vocational schools and colleges unde; 
auspices of the United States Office of 
Education, 

Mr MeNutt’s remarks were op 
a year-end report by William }° Patter. 
son, Director of the Apprentice anj 
Training Service, summarizine the 
complishments of the agency in short. 
term training and apprenticeship up tp 
December 15. 

The report shows that in December 
29.291 firms had short-term “advane. 
ing worker” and apprenticeship pr. 
grams in operation formulated with the 
help of the Service. A compilation made 
last February showed that at that time 
there were 18,500 companies training 
under ATS programs, indicating an in. 
crease of nearly 11,000 in less than ten 
full months. 

Though it is not indicated in the re. 
port what proportion of the program 
organized between February and De. 
cember, involved “advancing worker" 
training, the Services’ interest in short- 
term training dates from August 194]. 
when minimum standards covering all 
types of short-term in-plant training 
were developed and approved by the 
Federal Committee on Apprenticeship. 

The report reveals that during the 
sixteen months since September 194], 
when the Service began to put short 
term training standards in operation, a 
total of 328 “advancing worker” pro 
grams have been completed, an average 
of 20 each month. Of this number, 1% 
have been set up in conjunction with 
apprenticeship programs, thus assuring 
the plants full coverage of labor needs 
in all categories of skill. 

Approximately 7,292,000 workers are 
employed by the 29,291 companies ser 
iced by the Apprentice and Training 
Service. Included in this number are 
127,230 apprentices. 

It has been repeatedly pointed out by 
the War Manpower Commission thal 
there are no more unemployed skilled 
workers and that, to utilize fully th 
manpower on hand, plants must make 
arrangements for a continuous and col 
prehensive program of in-plant training 
for new workers. 

By these arrangements not only ca 
the skills of green workers be develope! 
more quickly but the skills of workers 
now on the job can be further develope! 
through upgrading and short-term ta™ 
ing. and apprenticeship. 

Field representatives of the Appt 
tice and Training Service are located it 
or near key industrial areas, and cal be 
reached through the nearest War Man 
power Commission field office. 
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ker” pro 
ae Maxim Silencers, Spark Arrestors and Combination Waste Heat Boiler- 


aber, 198 Silencer units are available only on high priority ratings because Maxim's 


ion ol total capacity must be directed toward essential war production. 
tion W 


assuring 
bor needs 


Some who cannot secure these ratings, however, have problems per- 

taining to the operation and efficiency of their engines, and in many cases 
Maxim engineers can help solve these problems. In some, a simple adjust- 
ment of exhaust pipe length may be the answer .. . in others, present si- 


peers lencing equipment (built in your own plant, perhaps) can be improved. 


goa — Write to Maxim giving complete engine specifications together with 
- a sketch of your present hook-up, describing in detail your exhaust and 
intake piping arrangement and what your particular difficulty seems to 

be. Maxim engineers will be glad to help you WITHOUT PRIORITY and 
without obligation. 
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AND KNOW WHOSE MECHANICAL DRAF 
EQUIPMENT WILL SAVE YOU MOST... 


Why Pritchard Towers Save You Money 


1. Low Pumping Head. Closed pipe water 
distribution through gravity sprinklers 
cuts down frictional resistance; saves 
pump power for lifting; sometimes 
even permits building higher towers 
without waste. 


2. Liberal Size and Rating. Any ‘‘skimp- 
ing’’ on capacity must be made up by 
an extra load on fans or tower effici- 
ciency will suffer. Pritchard towers 
are sized and rated to permit low air 
— and consequent lighter fan 
oads, 


3. High Efficiency, Light Weight, Non-Cor- 
rosive Monel Fans. Pritchard tans are the 
heart of Pritchard tower efficiency and 
economy. Their superior design and 
construction Saves tremendous 
amounts of horse power over a period 
of years. Blades have a special twist and taper 
that gives a steady, uniform air flow through 
the entire fan opening. 

The use of non-corrosive sheet mone! over a 
light, strong framework cuts weight to half that 
of cast alloy—ends corrosion and pitting trou- 
bles. Larger blades, and often fewer of them, 
move the required volume of air with less fan 
speed and less fan power. Pritchard fan drive 
design and fan housing design, particularly in 
induced draft towers, contribute further to fan 
efficiency and horsepower economy. 

Further details on request. Write for them. 


PRITCHARD 


Atmospheric and Mechanical Draft 


WATER COOLING TOWERS 


On the basis of 1¢ per kilowat hour, 24 hours per day, 
250 days per year, the cost of operating a mechanical 
draft tower for 5 years is $300 per horsepower. Add to 
this the cost of your tower and you have your total 
5-year cost, exclusive of upkeep. 


Pritchard welcomes and urges this method of pur- 
chase because almost invariably Pritchard towers cap- 
italize out at lower cost. 


There are several reasons why—the most important 
of which are described in the column to the left. Read 
these reasons carefully. File them for future reference if 
you will. And be sure to get definite cost capitalization 
figures from Pritchard—and from any others you may 
choose—on the next mechanical draft tower you buy. 


J. F. PRITCHARD and COMPANY 
FIDELITY BUILDING KANSAS CITY, MO. 


Branch Offices in Tulsa, Okla.; Houston, Texas; Atlanta, Ga. 
Chicago, Iil.; Pittsburgh, Pa.; New York City 
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Twa. Places WHERE YOU CAN 


BEAT THE AXIS SOONER 


‘RW keeping elevator cables on 
the job‘ for the duration, you 

can help save a lot of steel and 
telease a lot of wire rope for war duty 


with our fighting forces. 
Here are the two places to do it: 


ARST: at the car controls. Be sure your 
operator® run their cars correctly, start- 
ing and stopping smoothly, accelerating 
‘lowly, leveling properly the first time 
they stop at a floor. 


SECOND: on the cables themselves. Be 
sure cables are correctly installed, that 
yourservice men regularly lubricate them, 


pT SERVICE 
ential orders 
house 


PROM 
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consistently check and adjust them, if 
necessary, for even tension. Put into ac- 
tion a calendar of inspection and main- 
tenance for your service people to follow, 
covering not only the cables themselves, 
but cable fastenings, sheaves and other 
fittings. 


In the car or on the cables, remember 
that your job is one of war transportation, 
and that the steel you save will be a 
heaven-sent gift to the boys at the fight- 
ing fronts. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches and Warehouses in Principal Cities 


HELP 


HERE’S THE HANDY ROEBLING ELEVATOR 
ROPE CONSERVATION TAG—a ready refer- 
ence on wire rope care for your maintenance 
men. Ask for your supply of Tag “C”. 


ROEBLING 
ELEVATOR ROPE 
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To maintain peak war production, you need efficient transmis- 


sion of power. Virtually, Morse Silent and Roller Chain Drives 


are guardians of power—a positive safeguard against creep, 
chatter, slippage and waste. Regardless of speeds, overloads, 
shocks, or elements, Morse Chain Drives deliver full power 
constantly at high efficiency. Maintenance is. practically non- 
_existent. Morse Representatives are ready to help you in 


your war production with chain drives engineered to the job. 


SILENT CHAINS 


MORSE CORP. 
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Firing 
Guns 


N° other guns are more impor- 
tant than the smokestacks of 
industry. Behind each one is hidden 
the pool of power that helps make 
America strong. New war plants have 
strained the capacity of public utili- 
ties, and increasing loads have been 
thrown on industrial power plants. 
While better boiler design and 
other improved plant equipment are 
playing an important part in keeping 
boilers on the job, the major respon- 
sibility for continuous operation rests 
upon the boiler tube. Today, boiler 
tubes are “more precious than gold” 
.. and the plant equipped with 
NationaL Seamless Tubes has a bet- 
ter chance to stand up as the going 
gets tougher. Why is this true? Be- 
cause seamless tubes have uniform 
wall strength throughout. There’s no 
weld or potential source of weakness. 
Each tube is pierced from the highest 
quality killed open hearth steel—one 
homogeneous cylinder, absolutely 
Walls Without Welds. 
In the Nation’s leading power 
plants Nationa Tubes are serving All in all, America’s power plants __ that keep the wheels of industry run- 
lor one dominant consideration — and the men who operate them  ning—they fire America’s “Biggest 
maximum production for our fight- are doing a grand job in the War , Guns.” Congratulations to Uncle 
ing forces. Program. They are the mighty force | Sam’s power industry. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Export Company, New York 
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PROCESS 


of 


universally recognized as a 


standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 


from GASES 


30 years of research development and operating experience through- 
out the world is incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 
of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE -59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 
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Dedicated to the Men of 
the Merchant Marine, 
Guardians of the Life- 
line between all the 
United Nations. 


THE M. W. KELLOGG COMPANY 


225 BROADWAY, N. Y. JERSEY CITY, N. Je 
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New Power Unit 
Broadens Scope of 
Climax Engineering 
Company 


YOU KNOW CLIMAX as the manufacturer of 
Blue Streak Gas Engines for oil industry, fac- 
tory and engineering contractors; as the com- 
pany that built the first successful gasoline 
engine for heavy duty cranes; and constructed en- 
gines so well that after almost 30 years of opera- 
tion some of the first ones made are still in service. 


WHEREVER SELF-CONTAINED POWER 
UNITS ARE NEEDED you are likely to find a 
Climax. Throughout America, in foreign towns 
and cities, and in remote, far-flung corners of the 
earth, Climax engines are delivering dependable 
power with a variety of local fuels and unskilled 
native supervision. 


The first Climax engines were designed for service 
on tractors. They were so successful for this 
work that standard units and accessories were 
made to drive oil field equipment, power shovels, 
cranes, hoists, locomotives, snow plows, and for 
stationary service-pumping, electric power gener- 
ation, etc. Then came increased demands for 
larger engines and higher speed units to meet 
modern demands for faster operating machinery. 


Perhaps as well known as Climax Gas Engines 
are Climax Generating Sets—the outcome of a 
long uninterrupted program of product develop- 
ment. Through the years, as these sets became 
known, they have served an ever widening 
market. Prior to the present war, the majority 
of Climax Generating Sets were installed for 
emergency or stand-by service. For this work the 
sets carried a general guarantee to start and be 
on full load—automatically—within fifteen (15) 
seconds from the instant of outside power failure. 


A count of Climax installations for power serv- 
ice includes practically every type of commercial, 
industrial and federal project. Included in the 
list are generating sets for public, office and store 
buildings, banks, warehouses, packing and proc- 
essing plants, factories, hdspitals, churches, 
terminals for airways, railroads, bus stations, 
jails, sewage plants, radio stations, theatres, 
camps, armories, arsenals, etc. 


The new Climax V-12 is the latest addition to the 
line of Blue Streak power units. Strong as the 
originals, plus the addition of every new and 
proved technical improvement, it is the answer 
to your war demands for a high speed unit to 
step up power output and reduce down time. 


And these are not the V-12's only assets. 
y 


Because it is built to stand the punishment of 
heavy duty service in engineering construction, 
oil fields and industrial plants, V-12 is a sound 
investmentfor your postwar production. Get the 
full details today by writing to Dept. P, Chmax 
Engineering Company, Clinton, Iowa. 


Easy Starting...Smooth Running 
and Abundant Power... are the three out 


standing attributes of the new Climax V-12 Engine. These 
features make it an ideal power unit for deep well oil drill- 
ing, pumping, stationary power and construction applica- 
tions. From the standpoint of design, construction and 
operation, this new engine has everything that technical 
ability and long experience can contribute. 


The simple, well balanced design promotes high mechan- 
ical efficiency. The heavy reinforced construction gives the 
user many years of profitable and continuous service with 
negligible maintenance cost. Of particular value is the fact 
that the V-12 can be maintained by regular field or shop 
men without the need for specialized training. 


The V-12 alsc meets today’s demands for a higher speed 
engine which will mesh with modern power consuming ma- 
chinery. The normal speed range of this engine is from 
600 r.p.m. to 1200 r.p.m. for either continuous or inter- 
mittent service. 


Get all details now on how this new Climax unit can 
meet your individual needs. Complete information will be 
furnished by writing to Dept. P, Climax Engineering Com- 
pany, Clinton, Iowa. 
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FACTS 


FOR THE MEN WHO MAKE DECISIONS 


TYPE AND SIZE 
A 12-cylinder ‘‘V”’ type engine available in two 
bores— 


Model V-335, 644” and 7” stroke; . 


Model V-390, 7” bore and 7” stroke. 


ENGINE PERFORMANCE 


Power Generating Capacity: 
Vv (644” bore) develops 375 hp. at 1200 r.p.m. 
V-390 (7” ) develops 435 hp. at 1200 r.p.m. 


FUEL RANGE AND REQUIREMENTS 


Both models operate with equal facility on gaso- 

line, natural gas, butane, sewage gas and other 

fuels. Fuel requirements are low, and the en- 

Cae will deliver highest power output possible 
ior the fuel used. 


FEATURES OF DESIGN AND CONSTRUCTION 


1—COMPACTNESS AND ACCESSIBILITY—The ‘v’’ 
type engine permits lightest weight with shorter 
overall length. Easier maintenance and a 
are made possible by the outside location of 
accessories. 


2—HIGH MECHANICAL EFFICIENCY—Balanced de 
sign, dual ignition and water-cooled manifold 
ing — in peak mechanical efficiency for the 
mew V-12. 


3—DUAL IGNITION—V-12 can be furnished in the 
following combinations of dual ignition: 


a — Dual battery ignition. 
b— Dual magneto ignition. 
c — Battery and magneto ignition. 


Each cylinder has two spark plugs. These two 
plugs provide a greater sem and shut down 
due to ignition failure is practically eliminated. 
Should one plug fail, the other will continue to 

rate without impairing the performance of 
the engine. 


4—WATER-COOLED MANIFOLD is designed to attain 
uniform quality of gas mixtures. It is loca 
between and above cylinder blocks with all turns 
and bends reduced to a minimum. 


6—CYLINDER BLOCKS CAST IN PAIRS from close- 
grained cast iron designed with an ample factor 
of safety to take the stresses tered d 
all operating conditions. 


6—AMPLE COOLING SURFACES —Wide spaced, 
large capacity water jackets cover entire length 
of stroke. This results in equal expansion of 
cylinder bores. 


7—WET CYLINDER SLEEVES—Promote long life 
simplify maintenance and add to economy of 
operation. 


8—SEVEN BEARING CRANKSHAFT is carried in pre- 
cision type, steel back babbitt-lined bearings. 
These are rigidly supported by heavy ribbed and 
flanged housing members. 
5—ALUMINUM PISTONS are of heavy ribbed con- 
struction fitted with five rings, and full floating 
ton pins. Sealed compression is attained by 
i a rings above piston pins and one 


iW. 


10—CONNECTING RODS are rifle drilled from drop- 
forged, heat-treated steel. The large ends are 
machined to receive I ble precision bush- 


» 


11—OVERHEAD VALVES with inserted valve seats 
and fully enclosed push rods mote high oper- 
ating efficiency and protection against harm- 
ful atmospheric effects. 


12—DUAL CARBURETOR FLEXIBILITY—Optimum 
performance under a wide variety of operating 
conditions is made possible by the dual carbu- 
retors on each bank of cylinders. In operation 
they compensate one another and give precise 
mixtures as required. 


ACCESSORY EQUIPMENT FOR HE V-12 ENGINE 


Where required, Climax furnishes a complete 

ge of y equip t such as starting 
devices, air cleaners, filters, radiators, heat ex- 
changers, etc. All of this may be selected to 
meet the specific needs of the engine application. 


Engineering Compan 


GENERAL OFFICES & FACTORY: = 


CLINTON, IOWA 


REGIONAL OFFICE: DALLAS, TEXAS _ 
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plants 


General View of Machine Shop — Bay No. 1 


ALCO 


ENGINEERS and MANUFACTURERS. 


HEAT EXCHANGERS 
PRESSURE VESSELS 
PRE-FABRICATED PIPING 


Our Facilities are Producing 
Essential Equipment First... 


Write for listing of products — BULLETIN No. 1030 


30 CHURCH ST., NEW YORK, N. Y. 


AMERICAN LOCOMOTIVE COMPANY 
ALCO PRODUCTS DIVISION 


DUNKIRK, N. Y. 
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let es Square D Field Engineer Help You 


They get around, these Square D Field Engineers. 
They're digging into wartime electrical control and 
distribution problems every day—working with plants 
ad every size and kind. They study methods and 
‘plications with the idea of simplifying new jobs or 


doing old ones better. That is vitally important work 
during these days when the production front is facing 
ils greatest test. It is equally important in planning 
now for speedy conversion the day peace comes. 


If you have a problem involving electrical control 
Y. 


SQUARE J) COMPANY 


-DETROIT- MILWAUKEE -LOS ANGELES. 
INSTRUMENT DIVISION, ELMHURST, YORK 


sary, 


or distribution, call in the nearest Square D Field 
Engineer. Backing him up in every Square D plant, are 
design and engineering specialists with complete re- 
search and testing laboratories at their command. 

There are Field Engineers in Square D branch offices 
in 52 principal United States and Canadian cities. 
Their services are dedicated to solving industry's war 
and post-war electrical 


SAFETY SWITCHES * CIRCUIT BREAKERS * MOTOR CONTROL 
* SWITCHBOARDS * SQUARE DUCT * PRESSURE SWITCHES 
* PANELBOARDS * MULTI-BREAKERS * WELDING CONTROL 
MILITARY * AIRCRAFT * MARINE ELECTRICAL CONTROL 
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FRED ALLEN 


EVERY 


TWO 4-stage 65” copper converter pwers, 
each rated at 25,000 c.f.m., 18 Ibs. pressure, _ 
driven by G-E turbines at the plant ofc 


large copper company in the Middle West. — 
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/ OU can be certain of constant 
turbinespeed when governors 

are instantly responsive to each 
slight fluctuation of load . . . by 
lubricating with Texaco Regal Oil. 


Texaco Regal Oils rapidly free 
themselves from air and water. In 
long years of service, in thousands 
of turbines, they have shown maxi- 
mem resistance to oxidation, 
emulsification, gum formation and 
sludging. They keep circulating 
systems cleaner, governors sensi- 
tive, bearing temperatures normal. 


The outstanding performance 


THEY PREFER TEXACO 


* More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


* More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


* More Diesel horsepower on 


REGAL 


that has made Texaco preferred in 
the fields listed below has made 
it preferred by prominent turbine 
operators everywhere. 


These Texaco users enjoy many 
benefits that can also be yours. A 
Texaco Lubrication Engineer will 
gladly cooperate in the selection 
of the most suitable lubricants for 
your equipment .. . just phone the 
nearest of more than 2300 Texaco 
distributing points in the 48 States, 
or write: 


The Texas Company, 135 East 
42nd Street, New York, N. Y. 


streamlined trains in the U. S. is 
lubricated with Texaco than with all 
other brands combined. 
* More locomotives and cars in the 
U.S. are lubricated with Texaco than 
with any other brand. 

More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


OILS 


FOR ALL TURBINES 


ELP WIN THE 
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WAR BY RETURNING 


EMPTY DRUMS PROMPTLY. 
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HE De Laval Oil Purifier is the most 


effective means for keeping lubri- 
cating oil in circulatory systems of tur- 
“bines and steam er oil engines free 
from all types of impurities which tend to lower its efficiency. When De Laval 
Oil Purifiers are operated on the continuous by-pass system, lubricating oil 
remains at all times free from impurities such as water, sludge, metallic par- 
ticles, pipe scale and similar foreign matter—being kept, in fact, in a con- 
dition of purity only to be compared with that of new oil. Thus, bearings 


and other vital engine parts are constantly protected and more dependable 
power plant operation is secured. 


Write today for illustrated Bulletin No. 106. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 427 Randolph St., Chicago 


DE LAVAL PACIFIC COMPANY, 6! Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 


Montreal Peterborough Winnipeg Vancouver 
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JONES WORM-HELICAL 
SPEED REDUCERS for 
vertical shaft drives 


@ These machines fill a long felt 
need for double reduction units of 
the fully enclosed type to be used 
for agitators, mixers, ore roasters, 
bending rolls, etc., requiring a verti- 
cal shaft drive. Built in standard ra- 
tios in various types of assemblies 
ranging from 40 to 1 to 250 to 1 for 
all common motor speeds and a 

wide range of horsepower rat- 

ings. Jones Bulletin No 75 

covers complete details. 


JONES 
HERRINGBONE 
SPEED REDUCERS 


@ Jones Herringbone Speed Reduc- 
ers are built in single, double and 
triple reduction types with a large 
range of ratios and ratings making 
it possible to fulfill all ordinary re- 
quirements by the selection of stand- 
ard units. 


All these reducers have heat treat- 
ed gears, ground shafts and are 
mounted with anti-friction bearings 
throughout. 


Catalog No. 70 contains 128 pages 
of detailed information on the appli- 
cation of these speed reducers. 


"JONES DRIVES FOR INDUSTRY" 


is the title of a 16-page bulletin that may be 
helpful in giving you a broad picture of the 
Jones products, engineering services and manu- . 


facturing facilities that are available. 


Just ask for Bulletin No. 80 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago, Illinois 


HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS @ PULLEYS 
CUT AND MOLDED TOOTH GEARS V-BELT SHEAVES @ ANTI-FRICTION 
PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 
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CAN BANK 


FAIRBANKS 


for Bronze Cheek Valves 


Every Valve Tested for Closing 
Tightness before Shipment 


SERVICE: Recommended for service on steam, 
water, gas or oil to prevent return flow. Avail- 


able for steam workimg pressures from 125 to § ,, 
350 Ibs. at 700° F. Natio 


TYPES: Fairbanks Bronze Check Valves are 9°" 
made in horizontal, angle and vertical swing and 9}, 
lift types, with Renewable Bronze and Composi- Jeri 
tion Discs. Tran 


FEATURES: These valves are of heavy construc- 
tion, liberally proportioned and have large hexes J,,,i, 
with deep-cut pipe threads. The seat and disc can share 
either be renewed when worn or easily reground, Jhoun 


which greatly increases their life. oe 
ec 


ings, 


THE NEW AND COMPLETE FAIRBANKS CATALOG GIVES FULL 
DETAILS - SENT FREE ON REQUEST .. 


THE FAIRBANKS COMPANY 


BOSTON, MASS. PITTSBURGH, PA. 
Distributors in Principal Cities 


no 
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EAIRBANKS VALVES 
“Gross and Check 
Iron Globe, Gate: Angle. 
aed 
U-Bolt Gate = | 
Asbestos Packed Cocks 
Bronze Radistor Valves» 
DETAILS 
FAIRBANKS) | 
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Now, when Industry needs it most, the Gilmer 
National Power-Recovery Plan steps forward to in- 
crease available power by cutting down on power- 
vaste. Practical Power-Recovery Estimators do the 
job... skillfully designed to meet the needs of these 
verviees: Electricity, Gas, Water, Steam, Mechanical 
Transmission, Compressed Air, Refrigeration, 
Boilers, and Prime Movers. 


“Two Boulder Dams Worth of Power” are made 
wailable through the Gilmer Plan. If you want your 
‘hare, then now is the time to put it to work. There’s 
bound to be a spot in your plant where the FREE 
Gilmer Booklet and Charts can 
efect important and needed sav- 
ings. Write to Gilmer today... 
wo cost or obligation for this plan. 
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WHAT YOU 


LOSE 


“This type of work is a genuine contribution to the 
war effort,” Hoffman Beverage Company; “You have 
done a fine piece of work ... made a substantial con- 
tribution to Power Conservation,” Texas Power & 
Light Co.; “We feel this is a very good thing,” The 
Celotex Corporation; “Want to congratulate you upon 
your National Power-Recovery Plan,” Leeds & 
Northrup; “Well explained in the booklet,” Johnson 
& Johnson. 


AND HERE’S ADDED HELP FOR BELT PROBLEMS: 


To help you choose the correct Gilmer Belt for every purpose, we offer 
the Gilmer Handy Belt Selector. It solves your needs at a glance, 
whether for V-Belts, Flat Belting, Round Endless Belts, Belts for Textile 
Machinery, or for special purposes. Write for it... today. 


L. H. GILMER COMPANY 
Tacony, Philadelphia, Pa. 


Gentlemen: Please send me, without cost or obligation: 
[_] The Gilmer National Power-Recovery Plan 
[_] The Gilmer Handy Belt Selector 


NAME & TITLE 


COMPANY 


ADDRESS 
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IN AUTOMATIC CONTROL? 


It’s easy to play safe with 
Quick-Check Maintenance Cards! 


Have you ever considered what it would 
mean to operate your plant without automatic 
temperature controllers? More work... more 
waste ...curtailments in output! 

Foxboro now offers you an easy way to fore- 
stall neglect, or accidents to instruments that 
might necessitate such costly operation. Without 
charge, you may obtain Foxboro Quick-Check 
Cards outlining essential maintenance steps for 
each major type of instrument in your plant. 

Attached to your installations or conveniently 
filed, these 9” x 11” Quick-Check Cards map out 
an easy routine that will keep instruments oper- 
ating at top efficiency for the duration ...save 
the uncertainties of wartime replacements or 
repairs ... help to prevent interruptions in instru- 
ment performance. Equally useful for Foxboro 
or any other standard instruments. 

Write us, specifying all different types of 
instruments you use. The Foxboro Company, 
68 Neponset Ave., Foxboro, Mass., U. S. A. 


Branches in principal cities of U. S. and Canada. 


This typical Quick-Check Card gives complete 
instructions “in a nutshell” for easy maintenance 
of Temperature Controllers and precision Control 
Valves of any standard make. Similar cards avail- 


able for all major types of instruments. 


RECORDING * CONTROLLING * INDICATING Ox BOR 


REG U S PAT OFF 


nstruments 
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A NEW NAME AND PRODUCT THAT ARE WORTH-WHILE REMEMBERING! 


Elect 


PRESSURE 
STE 


Phestroweld Steel Corporation manufactures pres- 
sure and mechanical tubing on one of the world’s 
most modern and up-to-date mills. Electroweld’s 
excellent production facilities, plus scrupulous care 
by skilled workmen during each operation, give 
you assurance that every length of tubing is uniform 
and has important high qualities. Electroweld tubing, 
therefore, provides noteworthy performance in heat 
exchange, refrigeration, and condenser equip- 


ment. It is outstanding for mechanical appli- 


* 


1D MECHANICAL 
L TUBING 


cations. Uniform diameter, uniform wall thickness, 


uniformity of structure in the weld area, plus square 


and uniform cuts permit savings of real importance. 


Electroweld Steel Corporation has a large capacity 
devoted entirely to the war effort ... Another mill, 
now under construction, will increase greatly 
Electroweld production. When victory be ours, we 

believe that this excellent product will prove 


advantageous in your peacetime operations. 


Electroweld STEEL CORPORATION: OIL 
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A. 1.—A.S.M.E. and A.S.M.E. CODES @ CARBON STEEL AND SPECIAL sree 


4’—0” dia. x 7’—6” dia. x 82’—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.L.- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 


Heat Exchangers, for an Eastern Refinery, on the 
= testing floor. Units have fusion welded Monel Metal 
shells and were built to customer’s specifications. 


48” dia. x 22’—6” long mud drum for a Vogt Water 
@ Tube Boiler designed to operate at 4504 S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 


Battery of Absorption Columns in a Western Refinery. 
= Units are 33” dia. x 41'—0” high and were stress 
relieved after welding. 


400 KV Industrial X-ray unit in our plate welding 
department. Exographs of welded seams can be quickly 
5 ™ made because of the special motor operated rolls and 
traveling carriages which are adjustable to vessels of 
any size. 


_ Incorporated 


H ENRY VOGT MACHINE co. 


LOUISVILLE, KENTUCKY 
S: NEW YORK - PHILADELPHIA - CLEVELAND CHICAGO. 
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These are the Range of Operating 
Conditions under which 


PACIFIC BOILER FEED PUMPS 
: > are delivering lasting, trouble-free service 


HEN you buy or specify Pacific Pumps you are interested 
in one thing—pushing through fluid under the conditions 
which prevail in your plant. You aren’t buying merely steel, 
valves, pipes, stuffing boxes, shafts or suction chambers. You 


View of first-stage im- 
peller showing how 
nixed flow impeller 
vones extend out in- 
to the suction eye. 
low suction velocities 
ore obtained through 
the design of the 
large suction bay and 
lorge area of first- 
Hoge impeller. 


are buying pumping service. 

You might be interested in the special, patented design features, 
the unusual seal arrangements, the high quality of hardened 
metal used in Pacific Pumps. You may even like to know about 
their corrosion-resisting abilities, too. Fundamentally, however, 
you want to know that in your plant fluids will come and fluids 
will go—but your Pacific Pumps will go on—literally forever... 
Arrangement of bal delivering lasting, trouble-free service. 


floating seals for re- 
ducing high suction 


pressure on pump PACIFIC PUMP WORKS 


packing and balanc- 


ing pump oe Executive Offices and Plant: Huntington Park, California 
are corrosion 
and the codte tons Export Office: 30 Rockefeller Plaza, New York ¢ Sales and 


adenine Service: Offices in Principal Cities in the United States 


PACIFIC 


FOR BOILER FEED WATER SERVICE 
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GET HELP FROM. 
MEETING VITAL AIR-HANDLING APPLICATIONS 


For more than a quarter-century the name “Clarage” has meant top quality 
in air-handling equipment designed for all types of industrial purposes, and 


power plant mechanical draft. Clarage still serves these essential fields. How- COMPLETE 
ever, we now are doing more than that! Today, the skill and experience of AIR CONDITIONING 
this organization is utilized by our Government and by private builders in co o1 ING 
solving ship ventilation, tank cooling and many other special fan and e 

blower problems pertinent to war. VENTILATION 


We say this to let you know that our present facilities are adequate. 
Whatever your war time air-handling requirements, Clarage can give 
you the kind of service vour urgent needs demand. 


FACTORY HEATING 


3 
MECHANICAL DRAFT 


mS FANS and BLOWERS 
2 for 
INDUSTRIAL NEEDS 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES — 


PO: 
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Fuel is only too obviously a crucial weapon in this 
man’s war, and current shortages are making many 
managers and plant superintendents scrutinize the 
insulation of their heated equipment. 


1. “Springy Ball” Structure. Chief 
structural ingredient is Eagle High 
Temperature Mineral Wool, nodu- 
lated into small pellets which are 
honey-combed by thousands of 
“dead cells. These ‘‘springy balls” 
effectively form a barrier to the flow 
of heat. 


2. All Purpose. May be applied to any 
heated equipment, operated at tem- 
peratures up to 1800° F. Exceptional 


plasticity and adhesiveness make it 
desirable for all types of surfaces and 
equipment. Trowels readily in mini- 
mum time. 


3. High Coverage. Wet coverage is as 
high as 61 square feet, one inch thick, 
per 100 Ibs. Net dry coverage is from 
50 to 55 square feet. 


4. Reclaimability. Used up to temper- 
atures of 1200° F., Eagle Super “66” 


The almost incredible efficiency of Eagle Super 
“66” —a mineral wool insulation that is applied 
like a plastic—has brought about a greatly increased 
demand for it, due to these basic advantages: 


is 100% reclaimable. It may be re- 
moved, remixed with water, reused. 


5. Rust Inhibitive. Few power and heat 
installations could be replaced now, 
require infinite care. Eagle Super'‘66” 
is actively rust inhibitive. Properly 
applied to an iron or steel surface, it 
effectively checks rust, corrosion. 
May we send you catalog sheets con- 
taining technical data on efficiency 
and application? Simply write us! 


To Protect Insulation ... Eagle Insulseal is recommended. It is a durable, fireproof 


coating... 


. safeguards against air infiltration, moisture, water, fumes and abrasion. 


EAGLE-PICHER HIGH TEMPERATURE INSULATIONS 


Eagle Super “66” Plastic Insulation 


Eagle Supertemp Blocks 
Eagle L-T Felts 


Eagle Blankets 
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Eagle Finishing Cements 
Eagle Loose Wool 
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TO KEEP YOUR 
WATER TANKS or STANDPIPES 
FROM OVER-FLOWING 


INSTALL NOW 


the easy-to-install 


ALTITUDE VALVES 


* 


It maintains a constant, automatic watchiil 
over water levels in all types of elevatediam 
tanks or standpipes. 


It's easy to install. Keeps water level uni- 
form at all times. Valve always opens to 
full pipe line area, and when closing, 
instantly moves to closed position without 
any hunting. 


* 


Triple Acting and Non-Return Valves for Auto 
matic boiler room protection, Emergency Throttle 
Stop Valves, Steam and Water Pressure Reduc 
ing Valves, Check Valves, etc. Complete line 
shown in handsome illustrated catalog. Write 
for a copy. 


* 


GOLDEN: ANDERSON VALVE SPECIALTY 
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NORDBERG 
DIESELS 


A large portion of the normal An unusually successful record has been es- 
load is carried by a five cylin- 


2008 tablished by the Federated Co-Operative Power Association,a 

and latest unit to be installed rural electrification project serving a half dozen counties cen- 
at the Reeve generating plant. 

tered around its generating station at Reeve,lowa. The perform- 

ance ofthis plant and its rapid growth is evidence of its success. 

Service was started in 1935 with two Nordberg Diesels of 750 

and 1000 H.P. In 1939 a 1500 H.P. unit was added and in 1941 

the latest addition of a 2000 H.P. engine was made, the plant 

now totalling 5250 H.P., being among the larger all-Diesel gen- 

Neer ead erating stations in Iowa. That Nordberg Diesels were selected 


tas bev masetainede when units of greater capacity were needed is evidence 
of the satisfactory service given by previous installations. 


NORDBERG MFG. CO. ¢ MILWAUKEE 
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 pIESEL ENGINES 


“AN OUNCE OF PREVENTION” becomes vitally important when the “pound of 
cure” may be unobtainable. Present day conditions demand that the full 
efficiency of your Diesel be maintained, by proper care and attention, in order 
that power for Victory may be continuous and uninterrupted. Lessened power, 
lost time and wasted money are the least of the inevitable results of laxness 
in the maintenance of an engine. 


Superior Diesels, sturdy and rugged as they are, nevertheless require regular 
attention — just as any other precision 
machinery. To this end we suggest 
that you call in the factory-trained 
service engineer, whose extensive ex- 
perience enables him to make minor 
corrections or adjustments which, if 
done in time, may well prevent seri- 
ous trouble or irreparable damage 
later. 


SUPERIOR ENGINE DIVISION...trHe NATIONAL suPPLY 


SALES OFFICES: Springfield, Ohio; Philadelphic, Penna.; New York, N. Y.; Los Angeles, Calif.; Jacksonville, Fla.; Houston, Texas; Chicago, Ill.; Fort Worth, Texcs; 
Tulsa, Okla.; Boston, Mass. FACTORY: Springfield, Ohio 
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No repairs to lubricated parts 
in 5% years operation 
with Gulf Diesel lubricating oil! 


Actual photograph of a Gulf Lubrication Service 
Engineer obtaining a firing diagram to check 
combustion on one of the three 1,000-hp. Winton 
Diesels with which the plant is equipped. No 
repairs of any kind have been necessary to 
lubricated parts since Gulf quality lubricants 
were put in service in 1937. 


HIS power plant has saved a lot of money during the 
past 512 years with Gulf lubricating oil in service in 
its three Diesels. For no repairs of any kind have been 
necessary to lubricated parts during this period, and 
today the engines are essentially in as good condition as 
when this quality Gulf oil took over the lubricating job. 


This is a typical performance record of tough-filmed 
and stable Gulf Diesel lubricating oils. In plant after 
plant, these quality oils are helping set higher standards 
ot Diesel operating efficiency and economy. 


If you feel that there is room for improvement in the 
operating or maintenance figures shown in your records, 


ask a Gulf lubrication service engineer to call. His thor- 
ough training and broad experience with many types of 
Diesels is your assurance of sound recommendations 
which will help you get more efficient performance and 
lower maintenance costs. 


The services of a Gulf engineer—and the Gulf line of 
quality Diesel lubricating oils—are quickly available to 
you through more than 1200 warehouses located in 30 
states from Maine to New Mexico. Write or ‘phone your 
nearest Gulf office today. 


GULF OIL CORPORATION - GULF REFINING COMPANY 
LUBRICATION GULF BUILDING, PITTSBURGH, PA. 
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SYNCHRONOUS MOTORS 
FOR SINGLE MOTOR APPLICATIONS 
OR FOR GROUP MOTOR INSTALLATIONS 


31373 


1TH all wiring complete, this Control is 

quickly installed. It has the advantage of 
single unit use but can be readily assembled 
into a group of several units due to its unique 
design and construction. 


In addition, this unit has disconnect fuses 
giving short-circuit protection. These are 
selected to meet normal motor currents and 
also have sufficient rupturing capacity to meet 
the requirements of the power-circuit. Motor 
protection is supplied by EC&M Type ZM 
Overload Relays which have a reputation for 
accuracy and reliability, 


For illustrations and applications of EC&M 
Steel-clad Motor Control to meet the require- 
ments of squirrel-cage, synchronous and 
wound-rotor motors, both low and high volt- 
age, send for Booklet No. 67. 


At right: EC&M Mag- 
netic Coniactor for 2300 
Volt Motor Control Ap- 
plications. 


MOTOR CO 
34 
OUTSTANDING 
FEATURES OF pESIGN 
Safety interlocks on all startet 
2 Self-contained pus betwee” units & 4 | 
3 SGemi-dust-tite enclosure (NEMA a ' 
front doors and rear plates: Ley S 
5 Removable plate on end unit for ELAND.® fr, a 
bus extension when adding units — 
for a groUP installation 
ELECTRIC 
240 4 G. CO. 47 
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@ If far-visioned men have their way, the post- 
war world will need—and use—more electrical 
power than a world at war. 


In that tomorrow’s world, K&M’s Ebonized 
Asbestos is destined to continue its vital func- 
tion of electrical control. 


For K&M Ebonized Asbestos—asbestos fibre, 
binding cement and insulating compound 
molded under pressure—is an ideal material 
for electrical installations, all the way from 
huge switchboard panels to tiny switches. Ideal 
—because it can withstand severe electrical 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY, 
Makers of 


AMBLER, 


BLACKOUTS ARE ONLY A PASSING 


PHASE OF ELECTRICAL CONTROL 


shock, vibration, temperature change; and can 
absorb high voltages without puncture. 


Just now, such needs of war as fighting craft 
and war industries make it necessary for civilian 
production to wait awhile for K&M’s Ebonized 
Asbestos. With the coming of peace, however, 
it will be generally available again—along with 
those new asbestos products which will emerge 
from K&M’s constant research with Nature’s 
strangest mineral. 

* * * 


Nature made asbestos; 


Keasbey & Mattison, America’s asbestos pioneer, 
has made it serve mankind . . . since 1873 
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asbestos-cement shingles and wallboards; asbestos and magnesia insulations for pipes, boilers, furnaces; asbestos 
textiles; asbestos electrical materials; asbestos paper and millboard; asbestos marine insulations; asbestos acoustica | 
material; asbestos packings; asbestos corrugated sheathing and flat lumbers; asbestos-cement pipe for water mains 
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Wherever power plants are in op- 
eration, you'll find a high percentage 
equipped with Ross Surface Con- 
densers. 


This is particularly true of refin- 
eries. In 1942, they alone purchased 
26 Ross condensers. Most of these 
units went to companies doing repeat 
business with Ross over a long period 
of time. This expresses most convinc- 
ingly their approval of and confidence 
in the distinct advantages of Ross 
design and engineering performance. 


If in increasing your hi-octane gas 
facilities you, too, are faced with the 
need for additional power, have your 
nearest Ross representative submit 
practical recommendations on your 
surface condenser requirements. 


ROSS HEAT MFG. COMPANY, INC. 


ita 
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WATER SYSTEMS 
FARM EQUIPMENT 
STOKERS 
AIR CONDITIONERS 

RAILROAD EQUIPME 


EALLY, it’s no hardship when you have to buy smaller motors. 
You save money. But remember, when you can’t buy ’em 
big—buy ’em good. 
Now that you cannot depend on oversize to take your motors 
through tough service—you must depend on quality. 


That is why you should investigate Fairbanks-Morse Motors 
with Copperspun Rotors. 


The winding of the Copperspun Rotor is centrifugally cast of 
COPPER in one piece. It provides electrical and thermal charac- 
teristics that give this motor the stamina to stand up under the 
most severe service without mechanical failure. You can operate 
a Fairbanks-Morse Motor with Copperspun Rotor at its full rated 
capacity continuously and indefinitely without fear of damage 
from overloading. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, III. 
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INDUCED DRAFT 


e 
... with variable speed drives 
Wasted, speed means wasted power. But more important, it 
means needless wear and tear on rotors and housings. That's 
. why Buffalo Induced Draft Fans with variable speed drives are 


the practical answer to the draft problem. Fans operate at 
speeds necessary only to carry boiler ratings. As a result, fan 
; equipment lasts appreciably longer with a minimum of expense 
a \ a and delays for replacements . . . and with more dependable 
delivery of power for wartime industrial needs. 


BUFFALO FORGE COMPANY 


- . awarded to 


th Buficlo Forge 488 Broadway Buffalo, N. Y. 


vement. Branch Engineering Offices in Principal Cities 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


MECHANICAL DRAFT FANS 


POWER February, !%# 


; 
\ 
‘ 
‘ 
‘ 
= ‘ 
\ 
’ 
‘ 
| 
; 


1943 


DES 


TYPE 260 
STRAINER 


ACCURATE 


Pilot control — with its extreme sensi- 
tivity to flow changes — maintains the 
desired reduced pressure with remark- 
able accuracy. No auxiliary pilot 
operating medium is needed. 


COMPACT 


Modern Fisher Engineering has pro- 
duced in the Type 92 Valve a compact 
controller with unusually’ large ca- 
pacity. Available in 10 sizes from 14” 
to 2” serewed or 1” to 6” flanged. 
No special wrenches are required for 
servicing. 


SHUT-OFF 


Single port construction provides tight 
shut-off on dead end service. 


Sectional View Type 92 Valve 
in typical pipe line installation. 


@ The Fisher Type 92 has become the logical choice of engineers 
for dependable steam pressure control for these reasons . . . 


ica CONTROL LINE ... connects to 
/ lower diaphragm chamber 


IGNED ESPECIALLY FOR 
PRESSURE CONTROL! 


PILOT OPERATED 
REDUCING VALVE! 


at back of valve illustrated. 


FLEXIBLE 


Two pilot assemblies for high or low 
pressure service are available and 
interchangeable on all Type 92 sizes. 
Pilot control spring easily adjusted or 
changed to obtain a variety of reduced 
pressure ranges. 


STURDY 


High-tensile bodies and diaphragm cas- 
ings are of extremely rugged, ribbed 
construction. Inner parts are of Duro- 
mite bronze or stainless steel. Every 
construction detail designed to assure 
maximum trouble-free service- 


Write for Bulletin C-1 
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Type 92 sectional view showing 
cross section of pilot assembly. 


REDUCED PRESSURE 
RANGES 

Pounds per square inch, with low 
pressure pilot: 2-6, 4-10; with high | 
pressure pilot: 5-30, 60-130, 25-70, 
120-200. 


MAXIMUM 
INLET PRESSURES 
Screwed Ends...... 250 Ibs., 410°F. 


Standard Flanged. .*125 Ibs., 360°F. 
Extra Heavy Flanged 250 lbs., 410°F. 
* 6” Size — 100 lbs., 340°F, 


424 FISHER BUILDING 


MARSHALLTOWN, 
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FUEL OIL 


When You Convert COAL 


ALL THE WAY 


© Your plant may not think you have the space for storage. 
We can help you there. You may have figured mechanical 
handling too costly. We can again help you. In fact, for a 
year we have been most active in the ‘conversion move- 
ment." Your solution, like many others, may be— 


The FAIRFIELD 


SILO SYSTEM 


@ The Silo, constructed of 
a non-critical war material 
(vitrified tile) resists mois- 
ture and its wall construc- 
tion helps prevent freezing. 
Capacities up to 1,000 
tons. Note little ground 
space required. The silos 
are ordinarily filled by a 
bucket elevator and the 
conveying means to stokers 
or pulverizers are either a 
weigh larry or screw con- 
veyor. 


HAS 


GO N 


MOTOR 
PLATFORM t 
Ne 
s 
s 
CHUTE 
BUCKET ELEVATOR 
LADDER © SAFETY CAGE LIVE STORASE 


combination of storage and handling. The new catalog is reple! 
with photographs and drawings of dozens of plant installations te 
might suggest a plan for your plant. Why not write for a copy. 


@ Fairfield is the only concern specializing in th 


THE FAIRFIELD ENGINEERING CO.,— MARION, OHI0 
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FOR SMOOTH, EVEN 
FLOW OF STEAM, 
WATER, AIR, OIL, ETC. 


without 
MECHANICAL | 
LINKAGE 


IN PERFORMANCE EVEN 
WHEN HITS an 


TYPE 550 
SENDER 


N EW 
(ASH TANDARD 
Remote 


HYDRAULIC 
Control 


This 550 Remote Hydraulic 
Contro a, fit your needs as it is 


| 


@ Maximum capacity when needed most — 
accurate pressure control under toughest 
working conditions — those are points to 
carefully consider in selecting a valve to 
fully fit in with all requirements. You get 
them in the "1000" valve. Here are some 
actual operating results ... "To maintain a 
good uniform quality and to get the utmost 
out of the machine in the way of produc- 
tion, sensitive pressure control is of prime 
importance. And, because the machine runs 
24 hours a day, dependability is equally 
important. Your valve never missed a trick." 


so dependably doing at present for | 
aircraft manufacturers and aeronau- | 
tical laboratories on engine test © 
cells for controlling throttle posi- © 
tion and mixture. IT TRANSMITS © 
OSCILLATING MOTION WITHOUT | 
MECHANICAL LINKAGE. To oper- § 
ate, depress button in control lever i 
with thumb. This releases the auto- & 
matic brake. Move control lever @ 
to any desired position, release | 


These advantages button, and control is automatically ig 


Case No. 340... "We had to have capacity too add up to will remain indefinitely. The unit > . 
| and close regulation, but most of all we your benefit Type'$50. Receiver, (below) bos 
1 wanted a good dependable valve so we _Trouble-free service springs. cups 
would lose no working time with the engine. | Smooth operation Spplied to the control lever. There Bf 
We got all of that and more. This Tight closure The lever of the 
for almost five years without any Constant delivery dexed to tour sitions. “The Re: 
 replet service attention whatever." — pressure below the Sender. 
» spoila 
ions thé in 
Write today for Bulletin 1000—it describes maintenance costs 
— streamline. Steam, air, and water results 
Cost-saving operation 


: CASH STANDARD 
W. CASH COMPANY 


TYPE 550 RECEIVER 


>ruary, | Write for Data 


CONTROL 
a — TURBULENCE ELIMINATED ARATU 
is the reason users of the #1900" valve 9° 0 T 
maximum capacity when it is needed ™O LY 
ond accurate pressure control even whe 
operating conditions really are gough. 
aa. 
REDUCING VALV ES 
ai 
| 
4 
A 


Repeatedly \ 
making its mark 


4 


— 


NATIONAL VALVE MANUFACTURING COMPANY PITTSBURGH, PENNA 


248 POWER February, 


‘ 


INGERSOLL-RAND 
STEAM-JET EJECTORS ARE 
PARTICULARLY SUITABLE FOR 
PROCESS APPLICATIONS 


Ability to handle wet or dry mixtures—I-R Steam-Jet Ejectors 
handle wet or dry air and gases, and any mixture containing 
slightly sticky or solid materials, such as chaff, dust, etc. Ejectors 
can be made of suitable materials to handle high-temperature or 
corrosive gases. Accidental entrainment of liquid will not damage 
an ejector. 


Any vacuum—Ejectors are available for any vacuums up to, or 
better than, 29.9” Hg. (0.1” Hg. Abs.) Ejectors termed ‘“‘thermal 
compressors” are available for boosting steam at pressures above 
atmosphere. 


Any capacity—There is an unlimited range of standard I-R sizes, 
types and ejector elements to economically meet any capacity 
requirement. 


High efficiency—The design of I-R Ejectors is based on facts ac- 
cumulated from laboratory and field tests and is proven by thou- 
sands of successful installations. 


Sustained efficiency—With I-R Steam-Jet Ejectors there are no 
moving parts to wear out or require lubrication. 


Operating stability—Conservative design factors assure satisfac- 
tory performance under all operating conditions. 


Silent operation—No moving parts, no noise, no vibration— noth- 
ing to be adjusted or replaced. 


Low installation cost— Little or no foundation is required. Only a 
small space is needed to install ejectors of large capacity. 


Easy to operate—An experienced operator is not required to 
operate I-R steam-jet ejectors. 


Long life — Low maintenance — I-R Ejectors have been designed 
for long life and low maintenance. Proper materials are recom- 
mended by experienced metallurgists. Every I-R ejector installed 
is backed by I-R service. 


« | 


4.293 11 BROADWAY, NEW YORK, N. Y. 
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o4e 
Designed for 


Rapid refueling to get modern planes into the air in 
double-quick time was the big reason for. designing 
Deming Turbine Gasoline and Fuel Oil Pumps. Their 
advantages over former refueling systems created an 
immediate demand. Installations at air bases in the 
U. S. A. and at other United Nations’ air fields are 
increasing rapidly. 


General industry was quick to recognize the advantages 
of these “easy-to-install, rapid-in-action” turbine pumps. 
Their numerous applications include their use in fueling 
stations for trucks, tanks, marine craft, pumping fuel 
oil from tankers, pumping quenching oil and other 
liquids, etc., etc. 


Capacities range from 50 to 1000 G. P. M. with the 
200 G. P. M. the most widely used so far. Complete 
specifications and related information will be sent 
promptly upon request. Write: 


THE DEMING COMPANY «+ SALEM, OHIO 


DEMING PUMP: 


4 DEEP WELL TURBINES * CONDENSATION RETURN UNITS * SIDE SUCTION CENTRIFUGALS » DOUBLE SUCTION 
__CENTRIFUGALS * SELF PRIMING CENTRIFUGALS TWO-STAGE CENTRIFUGALS VERTICAL SUMP PUMPS CELLAR 
‘ _ DRAINERS + SHALLOW AND DEEP WELL PUMPS AND WATER SYSTEMS » JET PUMPS AND WATER SYSTEMS 


BE” “TURBO-FLO” PUMPS AND WATER SYSTEMS * TRIPLEX PUMPS » ROTARY PUMPS » PISTON PUMPS 
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CLEAR AND UNDISTORTED 


Important wartime 
is Flexible Metal 
which houses elec 
tects radio equip 


Product of American Metal Hose 
Low-Tension Shielded Conduit 
trical wiring on Planes and pro- 


ment against static interference. 


To convey gas, oil, air and water, as well... 


ethaps the most intriguing angle 
yf flexible metal hose and tubing is 
| is seemingly endless range of appli- 
ation. Using practically any work- 


American Seamless 
— corrugated from 
seamless rigid tubing 
...no welds, laps or 
joints...made in sev- 
eral alloys. 


ble metal, we can build flexible hose 
ttubing for anything from a simple 


OWER « February, 1943 


spout to a high pressure seamless 
hydraulic line that can be flexed 
millions of tims: without break- 
ing—a line that will” give you the 
flexibility of garden hose, the de- 
pendability of metal and the strength 
of rigid pipe! 

Whether you need a flexible Ln 
connector for misaligned or ™ 


moving parts, for isolating vibra- 
tion, for conveying air, water, oil, 


American Interlocked 
—wound of strip metal, 
joints packed; the tough- 
est type of extremely 
flexible metal hose. 


steam or fuel, you'll likely find we 
have a type of flexible metal hose 
or tubing that will do the job 
more capably. 43198 


MERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY e General Offices: Waterbury, Conn. 
bsidiary of Anaconda Copper Mining Company «In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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QUESTION: When should GATE VALVES 
be used in preference to GLOBE and 
ANGLE VALVES? 


ANSWER: GATE VALVES are preferable 
for lines on which it is important to mini- 
mize resistance to flow. They are necessary 
where complete drainage of the pipe must 
be provided. GATE VALVES are suited pri- 
marily for locations where valves are to be 
generally wide open or tight shut because, 
when used for throttling, the high velocity 
of flow tends to erode the seating surfaces. 


QUESTION: Where are WEDGE GATE 
VALVES used? 

ANSWER: WEDGE GATE VALVES (Fig. 1) 
are used where gummy liquids are handled, 
and are preferred ‘for steam service by 
some engineers and operators. 


QUESTION: What are the applications for 
DOUBLE-DISC GATE, VALVES? 


GATE VALVES 


The country’s all-out war effort demands that every man, machine and piece 
of equipment be put to work at the job for which he or jt is best suited. Valves 
are no exception. The many different types of valves int existence today have 
each been designed for a particular job... and they should not be wrongly 
applied. Here are a few questions and answers in an occupational "tj 
tionnaire for GATE VALVES. 


ANSWER: DOUBLE-DISC GATE VALVES when it is necessary to know at a glano 


(Fig. 2) are preferable where liquids con- whether the valve is open or shut. The out 
taining grit are to be handled, because the side screw is also preferable with corrosive 
flexibility of their operating mechanism fluids, because the stem threads are out of 


enables one disc to seat tightly if grit is contact with the fluid handled. 
caught on the other seat and also because 

the discs and seats are more readily refaced 

than those of WEDGE GATE VALVES. 


QUESTION: What are the advantages of 
NON-RISING STEM GATE VALVES? 


ANSWER: NON-RISING STEM GATE 
VALVES (Fig. 3) are usually tighter at the 
stuffing box than gate valves with ris’1g 
stems and do not require as much head room. 


If YOU have any other questions 
you would like to ask about the 
selection of valves, write to us. 
As Kennedy makes a complete 
line of standard valves, you 
can be sure of receiving un- 
biased help. For full description 
of Kennedy valves, pipe fittings 
and fire hydrants, send for 240- 
page Kennedy Catalog. 


QUESTION: When should OUTSIDE-SCREW- 
AND-YOKE GATE VALVES be used? 


ANSWER: OUTSIDE - SCREW - AND- YOKE 
GATE VALVES (Fig. 4) should be used 


% VALVES © PIPE FITTINGS © FIRE HYDRANTS 
THE KENNEDY VALVE MFG. CO. © ELMIRA, 
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There’s a permanence about Norton silicon carbide brick 
which causes engineers to exclaim: “Crystolon Brick are 
here to stay.” Recommended particularly for use at the 
clinker line and bridge wall, these brick will “stand the 
gaff’ at high temperatures and will resist the abrasive 
action of ash and the motion of the fire bed. 

You can use Crystolon Brick with confidence when con- 
verting from oil to coal in your boiler furnaces. The dense- 
ness of these brick prevents molten ash from taking hold 
by pene:ration; a they will resist the erosive action of 
slag. For uninterrupted peak operation Crystolon Brick 
are “just what the doctor ordered.” 


NORTON COMPANY, Worcester, Mass. 
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This is the face of a gauge that 
gives new meaning to accuracy and 
stamina—the Marsh ‘Mastergauge”. 


Where have you seen THIS face before? 


‘S a familiar face—the honest face of a good 
instrument. You have looked at it on boilers, 
compressors, tanks — innumerable places where 
proper, safe operation depends on accurate pres- 
sure indication. It was chosen in many cases by 
manufacturers who knew that the success of their 


products rested in no small part on 
the truthfulness of its pressure or 
vacuum indication. 


Often that face is the face of a 
veteran—a gauge that has been at it 
a long time, operating under tough 
conditions. But as you trace back 
over the Marsh Gauges you have 
known, can you recall a single one 
of them that has ever failed to do its 
job right? 


To build such a gauge requires 
more than good design and construc- 
tion. It takes a great fund of prac- 


DIAL THERMOMETERS RECORDERS HEATING SPECIALTIES 


The Gauge with the 
“RECALIBRATOR" 


A gauge built to Marsh Stand- 
ards is not likely to be knocked 
out of adjustment. But if it is, the 
Marsh ‘Recalibrator” will quickly 
restore its accuracy. Simply turn 
the “Recalibrator’ screw until the 
pointer is at zero when not under 
pressure. The gauge will then be 
right at all points on the dial. Un- 
like other methods of re-setting, 
the “‘Recalibrator” gets at the root 
of the error —re-establishes the 
relation of the bourdon tube to 
the movement — actually re-cali- 
brates the gauge. 


tical knowledge to guide that design—knowledge 
that can be acquired only in the vast proving 
ground of industry. It takes the kind of knowledge 
of every conceivable service condition that Jas. P. 
Marsh Corporation has been accumulating for more 
than 75 years. 


The accuracy and stamina that 

ou have come to associate with 

arsh Gauges is found in all Marsh 
products —Dial Thermometers, Re- 
corders, Heating Specialties. Natur- 
ally, when U. 5S. Industry went to 
war, Marsh Instruments were given 
vital assignments for which their 
great record so well qualifies them. 
There is a Marsh Instrument for prac- 
tically every pressure or temperature 
measurement requirement. 


JAS. P. MARSH CORPORATION 
2075 Southport Avenue, Chicago, Illinois 
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STOP THESE HIDDEN LEAKS — 


WASTE YOUR 


Hundreds of Plants Effect Big Savings 


HEAT INSULATIONS 


10-inch 
Many industrial plants have 
hidden profit leaks in the 

form of waste in production, : 
or excessive overhead. While per Qn A annual saving 
these leaks may be small in po of pipe- 
themselves, they may add up el 
to a very costly total. — 


Heat loss, through inadequately insulated pipe, is one of the 
most common of these hidden profit leaks. Scientific tests 
show, and hundreds of installations prove, that from 70% to 
98% of this loss may be saved by correct insulation. 


Fortunately for industry, there is a practical way, not only 
to find these wastes, but also to eliminate them. The Carey 
organization is equipped to help you uncover the profit leaks 
in your plant. A phone call or letter to our nearest branch, 
will bring a representative. Catalog ‘‘Heat Insulation for 
Industry’? mailed on request to Dept. 16. 


INDUSTRIAL BUILDING PRODUCTS OF 


ASPHALT — ASBESTOS — MAGNESIA 


ROOFING... SIDING... FLOORING... INSULATIONS... ROOFINGS AND CEMENTS 
WATERPROOFING MATERIALS ... EXPANSION JOINT... ASBESTOS PAPER AND MILLBOARD 


Neat om 


The PHILIP CAREY Manufacturing any | 


"Dependable Products Since Lockland, Cincinnati, Ohio 
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TROY ENGINE 


ESTABLISHED 1870 
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HE power plant man likes the 

modern steam engine for its flexi- 
bility as stoker and fan drive, likes its 
responsiveness to changing loads; the 
oil refinery man likes it for its sure 
dependability in driving charging 
pumps; the process plant operator 
likes it for driving blowers, fans, cook- 
ers, dryers, etc. because it helps cut his 


power costs while providing necessary 
exhaust steam for processing or 
heating. 


Each type of plant has its own objec- 
tive when selecting a drive for its 
major or auxiliary equipment. But 
none, to our knowledge, has ever 
knowingly passed up substantial sav- 
ings in power costs provided the drive 


characteristics were satisfactory; nor 
has anyone knowingly passed up 
superior drive characteristics if satis- 
factory power costs could be obtained, 
too. 

The point is—do you know the Troy- 
Engberg Steam Engine and what it 
may be able to do for you in the way 
of producing power at unbelievably 
low cost while at the same time pro- 
viding good drive characteristics? 
Seeing is knowing . . . knowing is be- 
lieving . . . so send for descriptive lit- 
erature. For example, Bulletin 101 
which gives full details of a survey 
showing the great savings made by 
over forty companies now using these 
modern steam engines. 


MACHINE 
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BLOWER 


CARLOAD AFTER CARLOAD OF POWER EQUIP|) 


~ An American Blower Induced 
Global war throws a tremendous burden on a shipbuilding program. Photo Draft Fan for another vital 
above shows one of hundreds of cars of Sirocco Forced Draft Fans for U. S. power plant. Electricity is the 
Maritime Commission ships. . lifeblood of America’s war 
manufacturing machine. 


Three carloads of American Blower 
equipment for synthetic rubber 
plants, chemical plants, munitions 
factories—to help American indus- 
tries “keep ’em fighting,” “keep 
‘em flying.” 


This heavy duty American Blower Forced Draft Fan is on its way to one 
of America’s vital “producers of power”—will soon be helping to generate 
electricity to build more bombs and bullets, battleships and other war material. 


; 
i 


IP}MENT FOR VICTORY! 


Heavy duty wheels, bearings and shafts, enroute to a vital smelter. 


H*; OFF to American Utilities and American Industry! Your combinec 
efforts have more than met the challenge of the Axis. Now, you ar 
out-producing them in planes, tanks, trucks, guns, bullets, bombsand ships 

You’ve got WHAT IT TAKES TO WIN! 

We of American Blower know the miracles you have performed t 
reach the present peaks of war production. We know what you ar 
going through to step up these peaks again and again. 

We're proud that we have been privileged to work with you for thi 
great Cause, privileged to build much of the Mechanical Draft Equip 
ment, Fans, Blowers, Fluid Drives, and other vital parts that have helpec 
to ‘‘keep ’em rolling” for Victory. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT 


Division of AMERICAN Radiator and Standard Sanitary Corporation 


BLO OR PO RA ION 


a: 


General offices, research and engineering buildings, and manufacti 
ing plant of American Blower Corporation at Dearborn, Mi 
Other plants—Columbus, Ohio, Detroit, Mich., and Windsor, O 
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@ It’s double economy to use 3-way and 4-way 
Homestead Quarter-Turn Valves as flow changers 
on steam, water, oil, air, gas, or chemical lines; or to 
operate single-acting or double-acting hydraulic 
pistons which do not require a mid-position shut-off. 


YOU SAVE in first cost, maintenance and oper- 
ating time by requiring fewer valves and fittings. 


YOU SAVE by getting Homestead’s typical, long, 
trouble-free operation, and extremely low cost- 
per-year valve service. 


These valves are available in sizes from )-inch to 
12-inch, cast in bronze, acid-metal, semi-steel, steel, 
Monel, Ni-Resist, or special alloys for specific jobs; 
for temperatures to 1000 degrees F. and corre- 
sponding pressures... Get this double 
economy on your next valve job, by 
specifying and ordering Homestead 
3-way and 4-way Quarter-Turn Valves. 


Reference Book No. 38 gives complete infor- 
mation about these, and all other Homestead 
Valves... Write for your free copy today. 


Fluid flow-lines showshowa 


3-WAY AND 4-WAY 


you can use HOMESTEAD = 
..3-way and 4-way VALVES © 


by 


Position Second Position 
 Seway—Style “E“—3 port plug 


First Position 
3«way—Style port plug 


MAKERS OF 


VALVES FOR 


18927 
1942 


“PEAK PERFORMANCE” 
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ENGINE 
POWER PLANT 
STORAGE UNIT TRANSFORMERS 
| 
GASOLIN 
SPRAY 
rl QUENCH and OIL 
7 MANUFACTURING GENERAL 
TANK 
AND MANUFACTURING 
TANKS 
ASSEMBLY 
PATTERN 
LOADING PLATFORM ate PRODUCTION TEST LAB. How CARDOX Systems Protect 
War Industries 
* Timed discharges, as needed, through 
® The composite, schematic drawing shown built-in piping systems . . . supplied 
here illustrates how Cardox Fire Extinguish- instantly from a single sterage unit 


ing Systems and Cardox preventive engineer- 
ing combine to stop fires before fire can stop 
roduction or cause extensive damage. 


You will notice that the hazards are un- 
sual, both in number and diversity. In such 
ses preventive engineering provides an 
atirely practical solution — determining in 
dvance and drawing right into the blue- 
rints individual hazard requirements for 
verall fire protection. 


What this means to you is this: With a 
ardox System you can protect many 
ards in your plant with an application 
cifically engineered to the fire conditions 
volved, and all part of one complete 
Vstem. 
Further, you obtain the proved, practical 
vantages of Cardox Systems’ enhanced fire 
\unguishing performance. Cardox Systems 
Mtinguish fires by mass discharge (in tons, 


needed) of Cardox CO,, supplied from a 


TRACING and RECORD STORAGE 


single Stcrage Unit that stores from 750 
pounds to 125 tons of liquid carbon dioxide 
at controlled low temperature. 


War naturally restricts Cardox Corporation 
to the engineering of Cardox Systems to 
meet the most vital needs. Whether or not 
your need qualifies you, make Cardox 
progressive developments a part of your 
fire protection thinking. Write, on company 
letterhead, for Bulletin 923. 


CARDOX CORPORATION 
BELL BUILDING + CHICAGO, ILLINOIS 


District Offices in 
New York . Washington - Detroit - Cleveland + Atlanta 
Pittsburgh + San Francisco + Los Angeles + Seattle 


holding tons (if required) of liquid 
Cardox CO2. 

© Mass discharge of Cardox CO2 “knocks 
out”’ fire, by ... 

® Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and .. . 

* Cooling combustibles and fire zone 
below ignition temperature ... 

*® Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX=— CO2 Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of CO2 characteristics. 

B. Extinguishing medium with uni- 
formly greater cooling effect. 

C. Accurate projection of CO2 through 
greater distances. 

D. Timed discharges, as needed, through 
built-in piping systems . . . supplied 
quickly from a single tank holding 
tons of liquid Cardox COz2. 


NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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COPPER ALLOY BULLETI 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOys 


Prepared by Bridgeport Brass Company re Headquarters for BRASS, BRONZE, and Coppr 
= 


Recognition of Causes Important 
In Offsetting Tube Failure 


Effective Measures May Then Be Applied To Extend 
Tube Life Under Present Wartime Conditions 


The most satisfactory tubing alloy is, 
naturally, the one which will give the best 
service as measured in terms of long life 
and efficient performance under given ser- 
vice conditions. For many years important 
phases of Bridgeport metallurgical research 
and product development have been de- 
voted to the study of causes of corrosion 
and the ways and means to meet and offset 
the effects of this most common cause of 
tubing deterioration as encountered in 
marine and land power stations, as well as 
in other types of condenser and heat 
exchanger use. 


Alloys containing copper, aluminum, 
zinc, tin, nickel have proven to give the 
most satisfactory service when properly 
selected and installed. However, all these 
metals have now been ‘“‘ear-marked”’ al- 
most entirely for war production, due to 
the critical shortages in their supply and 
the tremendous need for their use in all 
types of fighting equipment. 


It therefore becomes necessary for plant 
superintendents to make the best of the 
tubing alloys which are available and to 
watch for signs that warn of tubing attack 
on present installations. Bridgeport en- 
gineers are prepared to advise on whatever 
steps may be taken at the present time, as 
well as to assist in future planning. Here 
are the “‘failure factors’’ to watch for and 
report... 

Dezincification 


Dezincification has been one of the most 
common causes of condenser tube failure. 
This type of corrosion is frequently acceler- 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT, CONN. 
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ated by (1) foreign matter settling in the 
tubes; (2) low water velocities; (3) high 
temperatures, and (4) the type of circu- 
lating water. Ordinary Muntz Metal brass 
condenser tubes are more susceptible to 
dezincification than Admiralty. By adding 
a small percentage of arsenic to Admiralty 
and Muntz Metal their resistance to de- 
zincification has been greatly increased. As 
a result, Bridgeport has long made a prac- 
tice of supplying Bridgeport Admiralty tub- 
ing containing arsenic unless otherwise 
specified by the customer. Arsenical Muntz 
is also available. 


Impingement 


In cases of high-water velocity associated 
with turbine installations, perhaps coupled 
with turbulent flow, air bubbles and pol- 
luted waters, Admiralty Tubes may fail from 
impingement type corrosion. 70-30 Cupro 
Nickel, Aluminum Brass and Aluminum 
Bronze were developed to withstand the 
impingement action associated with high 
water velocities. 


Pitting 


Another type of tube failure is pitting, 
which occurs generally under deposits of 
foreign matter and corrosion products. The 
pitting action is accelerated by active sul- 
phur (hydrogen sulphide and certain or- 
ganic sulphur compounds) of bacterial 
origin. The pits produced in Cupro Nickel 
are, in general, much shallower and wider 
than those pits produced in Admiralty and 
Aluminum Brass. This explains the longer 
life of Cupro Nickel as compared with 


A 
\ 


Admiralty and Aluminum Brass uné-- 
some service conditions. Labo: atory testy 
have shown that the addition of arsen; 
still further increases the resistance of thew 
alloys to deposit attack. Bridgeport 
Duronze IV (95% Copper, 5% Aluminur: 
has resisted the combined or individu; 
action of certain corrosive estuary wate; 
and impingement attack better than Ad 
miralty, Aluminum Brass or Cupro Nickel 


General Thinning 


The ‘general thinning” produced }y 
acids and industrial wastes is very difficu! 
to combat. Frequently the best alloy j 
selected from a number of alloys by instal} 
ing sample lots of tubes and testing then 
under actual service conditions. 


* * * 


Although low copper alloys and the 
without nickel and aluminum are being 
used wherever possible in the interest of 
conservation, Bridgeport engineers an 
metallurgists are continuing the com 
pany’s research unabated. Out of this, an 
the new experience and knowledge gains 
in coping with emergency wartime servi 
conditions, many new and important deve! 
opments are emerging that will be applied? 
the earliest possible opportunity to provid 


improved standard alloys and others 0 
timely value to post-war power progre 


In the meantime, Bridgeport is ready t 
help in meeting your present service pro 
lems in any way that wartime condition 


will allow. 


A Modern Tube Extrusion Press 
in Action at Bridgeport. 


BRAS: 


ESTABLISHED 1865 
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Long the Leader... Ever a Pioneer 
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mr § WAS back in 1891. Thomas A. Edison had in- 
difficuf vented a magnetic separator for the concentration of 
alloy ‘low grade iron ore. He had also created new processes 
— for crushing and briquetting the ore. Now, all he had 


to do was start production. 


ng ther 


es But he ran into unexpected difficulties. Not with the 
re beingseparator, or the crusher, or the briquetter. His 


terest “Hf problem concerned something extraneous . . . but 
a essential. He had conveyor trouble. He had expected 
this, anj™to use the only types of conveyors then current: 


gaine 


mBscraper and gravity bucket. Neither of these had ever 
se been called upon to handle abrasive materials (which 
ippliedef# had always been moved in cars) or to attain the re- 
provi suited speed (200 TPH). They failed completely. 


others 


e 
pee Mt. Edison next tried a daring experiment. He used 


ice prog? belt conveyor. Up to then, belt conveyors had been 
onditiofrestricted to carrying grain. They were thin, had 

ho special cover, and were run flat on wooden idlers. 


ready t 


Naturally, they wore out quickly. Another experiment 
seemed doomed to failure. 


The First Belt Made Especially 
for Conveying Materials 


ABOUT that time, a man named Thomas Robins 
alled on Mr. Edison. Being a salesman for a rubber 
ompany—and, himself, a pioneering spirit—he was 


S 


Material Aid in Materials Handling...1t’s ROBINS 


ery: “BPOWER © February, 1943 


Mist Edi 
ofthe ister ison 
was having trouble 


interested in this attempted new use for a rubber 
product. 


After looking over the plant and analyzing the handling 
problem, Mr. Robins believed that a conveyor belt 
could be created specifically for the purpose. 


In fact, Mr. Robins astonished the great inventor and 
his colleagues by stating that a piece of rubber, when 
exposed to the heavy falling stream of crushed ore, 
would outlast many times its own thickness of the 
hardest steel. What was more, he could prove it. 


Then Mr. Robins ran into difficulties. The company 
he represented would have nothing to do with such 
a “‘crack-brained” idea. But he persisted and finally 
found a concern willing to produce a belt to speci- 
fications. Thus was created the first belt made 
especially for conveying materials. 


From that humble beginning and single idea has 
grown the present firm of ROBINS .. . long the 
leader, ever a pioneer in modern materials hand- 
ling machinery. Submit your problems to ROBINS. 


CONVEYING BELT COMPANY 


PASSAIC N.J. 
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® Naturally any welder will 
work both faster and better 
when he works with fittings 
that are designed to help him 
do his part right. And you'll 
find welders pretty well agreed 
that WeldELLS offer more to the 
man on the job than any other. 

A good example of this—a 
feature that is found only in 
WeldELLS—is illustrated 
above. These precision quarter- 
markings at each end of every 
WeldELL make it easy to es- 
tablish center lines and follow 


Products vital to modern warfare 
The list of Taylor Forge’s contributions to the war effort only begins with 
WeldELLS. Every Taylor Forge product is playing a vital part. One of 
many examples is Forged Steel Welding Nozzles, essential to hundreds of 


transports and fighting ships. 


TAYLOR FORGE & PIPE WORKS, aia 


é; . One of the things that speeds 
up the job and makes it better 


planes. It’s typical of the many 
features, listed opposite, that 
give the welder a real incentive 
to do a better job. 

The features of WeldELLS 
that contribute to sound engi- 
neering design is still another 
story—told briefly in the list- 
ing, and eloquently by the pre- 
ference of engineers. But do 
not forget that the things 
which mean so much to the 
welder, mean just as much to 
the man who designs piping... 
or pays for it. 


No other fittings for pip 
welding combine the featur 
found in WeldELLS whic 
in addition to quarter-mark 
ings, include: 

@ Seamless — Great 
strength and uniformity. 

@ Tangents— Keep wel 
away from zone of highes 
stress—simplify lining up. 

@ Selective reinforce 
ment — provides unifo 
strength. 

@ Permanent and cc 

plete identification mart 
ing—saves time and elim 
nates errors in shop and fie 
@ Wall thickness nev 
less than specificati 
minimum — assures © 
strength and long life. 
@ Machine tool bevel 
ends—provide best weldiq 
surface and accurate bi 
and land. 

@ The most comple 
line of Welding Fitting 
and Forged Steel Flang* 
in the World — in 
complete service and u 
vided responsibility. 


ces & Works: Chicago, P. O. Box # 


NEW YORK OFFICE: 50 CHURCH STREET ® PHILADELPHIA OFFICE: BROAD STREET STATION BLD 
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SHORTAGE 


OF SODA PHOSPHATE 
USERS IS ON THE WAY. 


ANOTHER POSSIBLE SHORTAGE OF SODA PHOSPHATES IS ON THE WAY. This 
is logical, because the first shortage of this for general use was corrected through 
furnace expansions with resulting greater productions of phosphorus, from which a 
high percentage of our soda phosphates are made. 


OTICE 


oSPHATE 


The increasing demand for phosphorus by the armed forces through greater war 
activities points to this condition. This may be serious, as the critical materials 
required for another expansion in the production of more phosphorus are greatly 
needed in making ammunition, arms, planes, ships, and as the demands for these 
increase through extended warfare and through losses in ships and ship cargoes. 


SUCH GROWING SHORTAGES IN SODA 
PHOSPHATES CAN BE MET THROUGH THE 
USE OF PHOSCALOID 


It requires no elemental phosphorus in its manufacture, requires no electric power 
and requires the minimum amount of labor for processing. It, therefore, has no 
deterrent effect on the production of phosphorus. 


for pip 
e featur 
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Its value per unit weight in maintaining the required PO4 concentrations within 
boilers is equal to the best anhydrous soda phosphate. It is the only phosphate 
treatment with a colloidal base for the effective disposal of all boiler silica problems. 
It will make mono, di, or trisodium phosphate, or any required combination of 
these at the plant or point of usage by the simple addition of soda ash or caustic 
soda. 


PROVES MOST ECONOMICAL AS AN AFTER-TREATMENT 


In conditioning waters for lime-soda and zeolite softeners, Phoscaloid can be fed 
direct into these waters through either the suction of the general supply or boiler 
feed pumps without fear of Phosphate Scale or Corrosion in any equipments through 
which it travels. 
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The 7 years’ use of PHOSCALOID under many operating conditions, together with 
40 years’ experience with industries, is the best guarantee as to its performance. 


= 


This shortage is not idle thought, neither is PHOSCALOID, because it represents 
the climax of a “big experience” in water conditioning and is the real answer to 
this situation in that it does not interfere with the war effort and at the same time 
provides more water conditioning values per unit weight than any other soda phos- 
phate on the market. 
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Cyrus Wm. Rice & Company, Inc. 


| PITTSBURGH ~Water Chemists and Engineers PENNSYLVANIA 


YN BLDG 
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ore Power 


delivered 


gives you More Production! 


@ And, more power is delivered where Tannate 
leather belting is used! For, Tannate carries full 
load ; grips tightly, runs smoothly; retains its unusual 
strength and grip even when exposed to high tem- 
peratures, humidity, machine oils and many weak 
chemicals. 


© Consequently, Tannate keeps machines producing 
at full capacity—three shifts, seven days a week. And 
Tannate does it with minimum interruption for 
repairs or for maintenance; with little attention 
other than an occasional application of Rhoads belt 
preserver. 


@ Put all your machines into full production! Get 
more uniform work, less spoilage, fewer shutdowns, 
reduced unit costs! Belt your drives with 


TANNATE! 
STEP UP 


WATERSHED 
LEATHER BELTING 


J. E. RHOADS & SONS Est. 1702 


35 North Sixth Street, Philadelphia, Pa. 
NEW YORK CHICAGO ATLANTA CLEVELAND 


Me GRAW-HILL 


DIRECT MAIL LIST SERVICE 


DIRECT MAIL DIVISION 


McGraw-Hill Publishing Compa 


NEW YORK, N.Y. 


330 WEST 42nd ST. 


Advertising men agree — 
the list is more than half 
the story. 


McGraw-Hill Mailing Lists, 
used by leading manufac- 
turers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
and vertical coverage of 
major markets, including 
new personnel and plants. 
Selections may be made 
to fit your own special 
requirements. 


New names are added to 
every McGraw-Hill list 
daily. List revisions are 
made on a_ twenty-four 
hour basis. And all names 
a@re guaranteed accurate 


within two per cent. 


In view of present day dif- 
ficulties in maintaining 
your own mailing lists, this 
efficient personalized serv- 
ice is particularly import- 
ant in securing the com- 
prehensive market cover- 
age you need and want. 
Ask for more detailed in- 
formation today. You'll 
probably be surprised at 
the low over-all cost and 
the tested effectiveness of 
these hand-picked  selec- 
tions. 
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Get This Flag Flying Now ow! 


This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 
. +. by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 

It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock of goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held im readiness 
for post-war readjustment. 


Save With 


Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ... and prosperity fomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


If your firm has not already installed the Pay- 
roll Savings Plan, mow is the time to do so. 
For full details, plus samples of result-getting 
literature and promotional helps, write or 
wire: War Savings Staff, Section F, Treasury 
Department, 709 Twelfth street NW., 
Washington, D. C, 


War Savings Bonds 


This Space Is a Contribution to America’s All-Out War Program by 
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DO” 


REGISTERED 
US PAE OFFICE 


TOOLS HAVE GONE TO WAR 


We are sorry if we are unable to serve our old cus- 
tomers, the engineers, plumbers, and steamfitters of 
America, as we have in the past, but we are indeed 
proud to have "TOLEDO" tools chosen to take such a 
prominent part in America's war effort. 


Thousands of "TOLEDO" tools and dozens of 
"TOLEDO" power pipe machines are leaving our plant 
each month for the various armed forces and shipyards 
and are assisting in the construction of America's new 
war plants. 


"TOLEDO" tools have gone and are going to our many 
outposts in this World War, Midway Island, Australia, 
Hawaiian Islands, Alaska, Newfoundland, Africa, and 
the British Isles. Here in America hundreds are being 
shipped to new air bases, army camps, naval bases, 


TOLEDO, OHIO 
“TO 


shipyards,. ordnance plants, and our new synthetic 
rubber plants. 


Yes, "TOLEDO" tools have gone to war and we are 
proud of this fact. We know "TOLEDO'S" hundreds 
of thousands of old-time users will understand and ex. 
cuse us when we say prompt shipments cannot be made 
of orders with low priority ratings, for America’s war 
orders of course have the right of way. 


When Victory comes and peace time projects are 
again resumed, "TOLEDO" will once more be ready 
to serve you as in the past. 


Safeguard your tools, give them the best of care, re- 
grind dies when dull and order repairs only when nec- 
essary. We will try and take care of your needs. 


THE TOLEDO PIPE THREADING MACHINE CO. 


NEW YORK OFFICE, 502 No. 2 RECTOR STREET BLDG. 
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524 


This Float Valve 
is Guaranteed to DROP TIGHT 
be Positively 


It is superior in every way to ordinary 
float valves, The float shown here merely 
“Pushes a Button” and then SUPPLY 
PRESSURE does the actual heavy work 
of valve manipulation. It is the 


ATLAS 


Auxiliary Operated 
Float Valve 


Another distinctive feature: 
the auxiliary valve does not 
have to move more than 
4% in. to open fully or close 


Angle, Fig. 214. 
Globe, Fig. 214a. 


the main valve. Result: Ex- 


tremely sensitive and accu- 
rate operation. Can be installed within the tank or in the sup- 
ply line outside the tank and operated by a float in the tank. 
Strong and durable. Sizes %” to 10”. Globe or angle. Screwed 


or flanged. Complete data on request. 
: We make regulating valves for every service. See list of lead- 
ing products in the coupon below. 


At LAS VALVE COMPANY’ 


[REGULATING VALVES FOR EVERY SERVICE | 
289 South Street Newark, N. J. 


Representatives in Principal Cities 


Please send information on the following Atlas Products without 
obligating me in any way: 


C) Float Valves" Exhaust Control Systems Thermostats 

Campbell Boiler Feed Damper Regulators Balanced Valves 
Water Regulators Pump Governors (_) Control Valves 

Temperature Regulators(_) Control Cocks Humidity Controllers 


MANZEL LUBRICATORS 
on Your Heavy Machinery 
Will Relieve Your 
Lubrication Problem 


Manzel Force Feed Lubri- 
cators are fully automatic and 
positive in operation. They 
deliver exactly the required 
amount of oil on each pump 
stroke. Engines, compressors, 
pumps and heavy machine 
tools maintain peak produc- 
tion and operate with mini- 
mum attention when Manzel 
lubricated. 


Manzel  Lubricators con- 
serve oil, too. They pump 
exactly the amount required for proper lubrication and 
every drop is delivered at lubrication points at the right 
time. Manzels start, stop, speed up and slow down with the 


machine. Feed is easily adjusted and very accurate. 


Manzel lubricators are available with plain or liquid 
sight feed and with from | to 30 feeds. 


C) Reducing Valves C) Pressure Regulators 

‘MANZEL BROTHERS COMPANY 

268 POWER February: 


i" 


Ow 


W 
e WE 
ature 
weld 
RONG 
erve 
LE 
iy 
» Model 
CH.40TS 
in 


here is a NEW Way 


SAVE 
LABOR 


SAVE 
MATERIAL 


SAVE 
) TIME 
e WEDGE Chill Ring 
ih the patented SPLIT 
sure is a very important development because it enables you 
weld FASTER and BETTER—at the same time producing a 
RONGER joint. They operate in such a way that even less 


illed help can do a good job of welding. WEDGE Chill Rings 
erve serious consideration on your next job. 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 
524 Richmond Ave. Cleveland, Ohio 


WEDGE wines 5 SAVE MONEY 


Split Feature 
Patented 


For Safe Boiler Operation 


The 


Genuine 


Boiler Feed Water 
Controller 


will maintain a constant water . 
level in your boilers and will 
feed them in proportion to the 
evaporation. 


iTS 
and 
right The feed valve 
h the Write for is operated by 
Cataiog 
now boiler pressure 
liquid —insuring posi- Trade Mark 


tive functioning. Reg. U. S. 
Patent Office 


THE C. E. SQUIRES COMPANY 


East 40th St. and Kelley Ave., Cleveland, Ohio 
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It's not necessary to disassemble motors for smooth- 
ing up or trueing up worn Commutators or Slip Rings 
—or for cutting down high mica. You can do the 
necessary work—right on the motor—and quick— 
with the IDEAL Resurfacers, Grinders and Under- 
cutters shown below. 


DEAL Commutator Cleaning Stone 


Quickly Removes 
Excess Film 


A few seconds’ application 
periodically, cleans away ex- 
cessive deposits of dirt or 
brush material caused by 
heavy and continuous power 
loads. Doesn't cut commu- 
tator; doesn’t clog. Helps 
- to seat brushes and increase 
brush life. 5 sizes. 


7 


Keep Motors On the Job, 
WITHOUT DISMANTLING 


Quick, easy way to periodi- 
cally smooth up Commutator 
and Slip Rings. Eliminates 
ridges, grooves, pits, high 
mica. Refinish to a smooth, 
highly polished surface. No 
dismantling; no production 
delays. Over 175 styles and 
sizes. 


Grinders 


True Up Commutators 
and Slip Rings In Own 
Bearings 
If Commutators and Slip 
Rings are badly grooved, 
scored, or out of round, this 
is the easy way to restore 
to original efficiency, WITH- 
OUT DISMANTLING. 
Mount directly on motor 
frame; grinding is done at 
normal operating speeds. 3 

models. 


EAL Mica Undercutters 


For Undercutting 
High Mica 
Three Models: (1) “Direct 
Drive’, for small commu- 
tators. (2) “Universal”, for 
small and medium size com- 
mutators. (3) ‘Shop 
Model”, for large commu- 
tators. 


Write for Literature on Complete Motor Maintenance Line 


COMMUTATOR DRESSER CO. 
1025 Park Avenue Sycamore, Ill. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
In Canada: Irving Smith, Ltd. Montreal, Quebec 
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GET COMPLETE ATOMIZATION 


of cheapest grades of oil and tar 


with National 
Airoil Burners 


TYPE SA BURNERS, using steam or compressed air for atomization, can be oper- 
ated with low oil pressure and low oil temperature. Operate continuously 
without clogging or cleaning. Capacity range from 25% to 150% of burner rating. 
Five sizes with rated capacities from 10 to 200 g.p.h. 


TYPE SAL Oil and Residuum Burners safely 
and efficiently burn fuel oils, tars, pitches, 


and asphalts obtained direct from processes Three plants of large eastern 
at higher temperatures. Can be furnished chemical —— Ne. 
for installations using superheated steam or pany are equipped with Na- 
fuels at temperatures up to 700° F. Capaci- tional Airoil high seen: 
ties up to 600 G.P.H. Suitable for use in ~ og ge Oil Burners. 
combinations with pulverized coal burners. sSown Sere. 


P-680—Riley steam generator ; 
Hagan Combustion Controls. 


Max. output 43,000 Ibs. for 
il j P-678—500 HP. B. & W. 


Stirling type; Bailey Combus- 


ti Cc 
Our engineers will gladly discuss your re- 38,000 ee og ee 


quirements for burning oil or gas in con- 
junction with pulverized coal. 


NATIONAL AIROIL 
B U RN E fe COMPANY, Inc. 


for WAR PRODUCTION 


NATIONAL 


DON’T WASTE IT rae Pi Classified Advertising 


—at your service 
PYRITE CO, Readings 
INDICATE STACK LOSS stnton af men asveciated in exe 
ANTL y. management, sales and responsible technical, engineering 
[NSTANTLD 


and operating capacities with the industries served by 
= McGraw-Hill publications: 


The amazingly simplified FYRITE 
“Orsat’’ CO, Analyzer makes The 


accurate flue gas tests easy—in- 


stantly showing you what percent- SEARCHLIGHT 


age of your fuel is being wasted 


up the stack. The FYRITE is con- SECTIONS ‘Ash. 


veniently held in the hand while 


analysis is taken. It is accurate of 
within 14 of 1% CO,; cold-weather 
proof; spill-proof in any position; American Machinist Engineering News-Record 
rugged, durable, compact. More Aviation Engineering and Mining | 
th. 7000 $ Bus Tran rtation Journal | 

an are in use. Business Week E & M J Markets 
RETURN COUPON BELOW. Obtain new bulle- Factory Management and 
tin on FYRITE and learn how to get im- Coal 
mediate delivery under priority regulations. rt Sontenstinn Power 

SEND BUL. 338 on FYR/ITE “ORSAT” a Transit Journal 


WITH INDUSTRIAL 


TYPE FLUE FILTER Name For advertising rates or other information address the 


BACHARACH Departmental Staff 


$1839 COMPLETE 


Industrial Instrument Co. McGRAW-HILL PUBLICATIONS 


7000 BENNETT ST. — 330 W. 42nd St., New York, N. Y. 
PITTSBURGH, PA 
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KNOW ELECTRICITY 


AS EXPERTS KNOW IT 


-and get an expert’s pay! 


Just one new idea, one new fact, one new wrinkle, gotten from 
these practical books every day—and do you realize where you 
would be in six months or a year? Many men have backed up 
heir experience in this way, to get in the big-pay skilled elec- 


The CROFT 
Library of 

PRACTICAL | 

ELECTRICITY 


@The Croft Library is a com- 
plete electrical educator. It is 
founded on practice—on 20 years 
of shirt-sleeve experience — on 
work as it is actually done. It 
is jammed from cover to cover 
with the kind of hardheaded facts 
you want. Written so that the be- 
ginner can easily understand it, 
yet so sound, so thorough, that it 
isthe daily guide of 59,000 highly 
paid electrical workers and engi- 
neers. 


A combined home-study course 
and reference library 


Croft tells you the things you 
need to know about motors, gen- 
trators, armatures, commutators, 
transformers, circuits, switch- 
boards, distribution systems—elec- 
trical machinery of every type— 
illumination in its every phase— 
the most improved methods of 
lighting—lamps and lamp effects, 
tt-—how to do a complete job, 
from planning it, to completion. 


rician class twice as fast. You can too! 


10 DAYS' FREE TRIAL 


Fill in and mail the coupon below and 
we will send you the entire set of seven 
volumes for 10 days’ examination on 
approval, so that you can see for your- 
self just how, and how much, this prac- 
tical Library can help YOU. 


SPECIAL LOW PRICE 


~~ the price of these 
special uniform 
library binding, saves you $1.00 
00 what you would pay selecting 


7 volumes, 2906 pages 
1948 how-to-do-it 
illustrations 


Can you answer 
these questions? 


Can you locate and correct 
motor and generator troubles? 


Can you lay out the wiring in 
your plant in accordance with 
the best practice? 


electric circuits to figure wire 
sizes, resistances, etc. ? 


Do you understand principles 
of alternating currents and a.c. 
circuits—power factor, induct- 
reactance, impedance, 
ete. 


1. 
2. 
3 Do you know enough about 
4. 


5 If you have to wire an old 

. building with concealed wiring, 
do you know just how to go 
about it? 


§ Do you know the National Elec- 
. trical Code Rules and the rea- 
son for their adoption? 


7 Do you have sufficient knowl- 

. edge of mathematics to under- 
stand simple formulae, charts 
and graphs? 


Do you understand the various 
8. factors or coefficients of electri- 

cal-energy-distribution systems 
used in central station practice, 
and their application in the de- 
sign and operation of central 
stations? 


9 Can you complete a job of sig- 
. nal wiring, such as a fire alarm 
system or elevator system in a 
large plant? 


10 Do you understand the opera- 
+ tion and applications of fluores- 
cent bulbs? 


The answers to these and hundreds 
of other practical problems are all in 
handy, understandable form in these 
books. Use these fact-filled pages to 
meet your problems, to learn the tried 
and tested methods of doing practical 
electrical work. 


the books separately from our 


EASY PAYMENTS 


In addition to the savings, you 
set the privilege of paying for 
the books in small monthly in- 


Could any offer be fairer? Take all 
advantage of this opportunity 


catalogue, Book Co., 330 W. 42nd St., 


Send me 

Electricity, 7 vols., for 10 days’ examination 
on approval. In 10 days I will send $3.00 
and $3.00 monthly until $18.00 is paid, or 
return the books postpaid. (To instire 


Sallments, while you use them. A pee write plainly and fill in 


for inereasing your ability and 
NO MONEY DOWN City and State.......... 
Just 
company 
\_ Send this Coupon 


the Croft Library of Practical 


2943 


POWER © February, 1943 


Here’s an organization with 
more than 23 years experience 
in the fabrication of all sizes 
and all makes of boiler tubes to 
meet A. S. M. E. boiler specifi- 
cations. Our complete facilities 
give you boiler tubes as you 
want them, when you want 
them —direct your next 
order to us for the “world’s 
fastest boiler tube service.” 


BOILER 
TUBE COMPANY 
OF AMERICA 


Main Office & Works » PITTSBURGH, PA. 


PITTSBURGH » NEW YORK « PHILADELPHIA « CHICAGO 
FRED S. RENAULD & CO. + LOS ANGELES 
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WHERE TO BUY 


Featuring additional products and specialties for power plants 


Industrial 
Waste 
Burners 


_ AMERICAN 


141 Fourth Ave. 
New York City 


CHIMNEY CORP. 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
| CLEVELAND + DETROIT 


~*~ 


ARMOR-CLAD boiler and 
metallurgical furnace 


@ Save fuel 


@ Prevent slag adhesions and spalling 
@ Stop flame, gas and slag penetrations 


coatings 


into fire walls 


@ Tremendously increase furnace lining life 
@ Different from all other coatings: they 


last indefinitely 


Send for “Keep America’s Furnaces on the 
Firing Line.” It’s interesting and informative. 


ARMOR-CLAD COMPANY 


Refractory Engineers 
39 HYATT AVE. 


POWER 


SCRAPER 


e Best way to remove soot, slag from boiier tubes. 
Baked slag quickly scraped and blown out by the 
Mohawk! Actually burnishes tubes—cannot possibly 
harm them. Uses steam or air. For ali size fire 
tubes. Step up power NOW—with a Mohawk. Alcoa 
inquire about Vibratap Tube Cleaners for removing 


scale from fire and water tubes. 


BRUNT EQUIPMENT CO. 
60 S. DIVISION ST. BUFFALO, N.Y, 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


BOSTON 


MASS, 


NEWARK, N. J. 


PROFESSIONAL 
SERVICES 


PROFESSIONAL SERVICES 


J. E. SIRRINE & COMPANY 


Power Plants 
Design 
Water 


Greenville 


Engineers Consultation 
Reports 
Steam Utilization Plans 


South Carolina 


fee. 
11 West 42nd Street 


ACME METER SERVICE CO. 


— Utility Engineering — 
Detecting wastes in Electricity, Gas, Fuel 
and Water, thus stopping losses, and fre- 
quently increasing production — nominal 


New York, N. Y. 


HALL LABORATORIES, Inc. 


R. E. HALL, Ph.D., Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


STANLEY ENGINEERING 


COMPANY 


CONSULTING ENGINEERS 


Power Plants 


Steam - Diesel - Hydro ‘ 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


61 Broadway 
New York, N. Y. 


COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 
War Plant Design - Supervision of 
Construction - Engineering Reports 


323 Plum Street 
Cincinnati, Ohio 


out obligation. 


LANCASTER, ALLWINE 
& ROMMEL 


Patents—Copyrights—Trade Marks 
Booklets—General Information Concerning Inven- 
tions & Patents and ‘‘Free Schedule’’ 


Established 1915 
Suite 455, 815—15th St., N.W., Washington, D. C. 


JOHN A. STEVENS, Inc. 


Established 1909 


CONSULTING ENGINEERS 


Power Plants 
Dye Houses 


Paper Mills 
Surveys 


Lowell, Massachusetts 


1316 Arch Street 


H. E. CORL 


CONSULTING ENGINEER 
Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plant Surveys Appraisal 


s Reports 
Philadelphia, Pa. 


J. H. MANNING & COMPANY 


ENGINEERS 
Business Studies, New Projects, Purchase-Sales, 


Management, 


Valuations, Reorganizations, 
gers, Public Utility Affair (including Integration) 


120 Broadway, New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction ; 
Reports * Examinations Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO « HOUSTON 
PITTSBURGH * SAN FRANCISCO ¢ LOS ANGELES 


Reports — Examinations 


61 Broad ° 
New i Reading, Pa. 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 


— Laboratory 


Industrials and Utilities 


National Press Bldg. 
Washington, D. C. 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
CHICAGO, ILLINOIS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


ENGINEERS—CONSTRUCTORS 


New York, N. ¥ 
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ASKANIA DOES IT SIMPLER 


Working with an impulse of .005” w.c. would require a lever 
40 miles long to operate a 4000 pound damper. Askania’s 
application of the jet pipe principle, activated by an 
impulse of only .001” w.c., accomplishes the same result 
with utmost SIMPLICITY and offers the simplest solution 
for any control problem. 

Because of Askania’s simplified engineering, Askania 
control systems offer today’s industrial factors a control 
medium that is 100% Automatic and which will perform to 
the most rigid tolerances without pampering or attention. 
Whatever your control problem may be, there is an 
Askania bulletin pertinent to it awaiting your inquiry... 
address Askania Regulator Company, Corner 16th and 
Michigan Ave., Chicago. 


ASKANIA 


REGULATOR CO. CHICAGO 
AUTOMATIC CONTROL 
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AMERICA... here Castles in the 


OME day, no matter how long and hard the interim, 
the first transport load of victorious troops will head 
for home. Long before we see it, men crowded on its 
decks will watch a phenomenon no other shores present. 


Tiny cubes and spires will appear upon the horizon. 
Slowly, they will rise and rise until they tower above 
the ship in the majestic symmetry of an American 
skyline. 


® As our sons and brothers pour ashore, the post-war 
world will begin—whether we are ready for it or not. 


It behooves us to be ready. 


In a war, it’s a good rule to produce weapons in fear of 
defeat, but also to produce peace plans in fear of victory... 
And when we plan for peace, let’s see that our ‘‘Castles in 
the air have their feet on the ground.’’ 


We know our men will come home to a land of tall 
buildings, fertile fields and swift transportation. Those 
things were in being when they went away. 


But our post-war world will depend upon how we 
use the tools at hand, not upon the mere fact that we 
have them, 


We could embark upon a vast new expansion of in- 
dustry, based upon new production techniques and the 
use of light metals, plastics, and electronics. 


We could foster world-wide trade that would raise 
the living standard of all peoples to ouf own level. 


If we could, why not do it? 


®& We'll muff the job unless we keep our air castles 
tied to the ground. We have the ability and the will, but 
we may not understand how jobs are made and civiliza- 
tion is spread. 


If we hold on to the fact that art, science, political 
experiments, luxuries AND necessities a// must have 
their foundations in healthy industry, we will be more 
careful about doing the things that will keep business 
healthy. 


When we realize that business progress is the 
foundation of all improvement, our tax laws will stop 
confusing personal profit (salaries and dividends) with 
reinvested profit. 


& Profit held for reinvestment is the SEED MONEY 
of business. It is the money a business saves from current 
operations to insure future growth. 


Business will need billions of ‘Seed Money”’ dol- 
lars when the war is over. But, under the present tax 
law, they cannot save as they should for that rainy day. 


You hear lots of talk about the jobs that will result 
from the transparent automobiles and the sky-sedans 


— 
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Air have had their Feet on the Ground 


that industry will build after the war, but not enough 
talk about the need for SEED MONEY to turn those 
hopes into realities. 


The practical fact is that business cannot adjust 
itself to post-war production without ‘‘seed money.”’ 


> “Seed money”’ will pay for the research that must 
come before new and better post-war products can be 
built. It will pay for retooling when new models are 
produced. It will pay for the study of methods to get the 
lower costs that will make it possible for more people to 
buy. It will pay for setting up new distributors and 
dealers, and for hundreds of other activities that are 
involved in the growth of business. 


The tax law should be adjusted to allow business to 
accumulate funds for these necessary tasks of post-war 
development, 


Ask your Congressman to see that American 
business is given a chance to create jobs after the war, 
be revising the excess profits tax so as to leave the 
“‘seed money.’’ 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


22 publications, which gather ‘‘war-news’’ from the ‘‘ware 
production-front’’ through a staff of 153 editors and 725 engineer- 
correspondents .. . More than 1,500,000 executives, designers, 
production men and distributors use the editorial and advertising 
pages of these magazines to exchange ideas on war-production 
problems, 


McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books for 
colleges, schools, and for business and industrial use. 


McGRAW-HILL 


PUBLISHING COMPANY, INC....330 WEST 42nvn STREET, NEW YORK 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist ¢ Aviation ¢ Bus Transportation « Business Week « Coal Age *« Chemical & Metallurgical Engineering * Construction Methods 
Electrical Contracting Electrical Merchandising Electrical West Electrical Electronics Engineering & Mining Journal E. & M.J. 


Metal and Mineral Markets « Engineering News-Record « Factory M 


t & Mai ¢ Food Industries « Mill Supplies « Power ¢ Product 


ting © Textile World « Wholesaler’s Salesman ¢ Affiliated with Business Publishers International Corporation, publishers of business and technical 
magazines for Latin America, and overseas circulation 
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HERE'S THE SURE 
WAY TO GET HEAT 


FAST snoGHEAP! 


STRONG 70-T TRAP 


EVERY FEATURE A ( OF aut rears”) 
Money saver! 


Unit heaters and cookers can be 
lazy or quick . . . tepid or torrid 
. . . costly or cheap. They’re effi- 
cient only when you remove air 
and water quickly. so steam can 


i All STRONG traps and 
fill them. valves have seats and 
That makes the trap important, discs or special ANNUM- 


METAL that lasts 8 times 
Makes the 6 money-saving features 
of STRONG'S 70-T quick-starting former parts. 
trap vital if you’re going to get heat 
FAST and CHEAP! Same sturdy construction as STRONG'S 
80 series trap. A year’s guarantee against leakage, too. 
Worth a 90-day money-back test? Your inquiry will get action 
quick! 


HOW DO YOU SIZE TRAPS? Easy, practical method in 
Catalog 63-P5. Send for yours today. 


Strong, Carlisle & Hammond Company 
1392 West Third St., Cleveland, O. 


STRONG 


STEAM SPECIALTIES 


longer than even of the Power Plant Library for 10-days’ examination. If you decide 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump abiwad of 
their jobs. hey are the men who are equipped with a therough- 
gving and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They gt 
themselves to do a little more than the other fellow. They make g 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile u 
how quickly you will become more valuable—if you spend a i 
minutes a day, regularly studying sound books like the McGraw-Hi 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying oniy a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 


make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
| Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
| complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
| field—nothing is omitted. 
solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the big 
| troublesome problems are 
all worked out in advance 
for you. There can be 
only one result from 
studying these books a 
few minutes each day — 
inore money in your 
pocket. 


No books dealing with the 
| work of the power plant 
| man were ever so com- 
plete — so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 


unierstand, all the information he needs in order to get ahead in 
| his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It isa 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 


to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


City and State 


Firm or Employer..........- 


| 
¥ 
| | | 
\ aati. POWER PLANT PRACTICE 
| 
CONNECTIONS 
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BUSINESS 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 
(See | on Box Numbers.) 
POSITIONS WANTED (full or part-time indi- 


vidual salaried employment only), '/2 the 
above rates. 


PROPOSALS, 50 cents a line an insertion. 


Write for illustrated bulletin 


For those interested in a good stoker for plant, institution, 
office building, hotel, apartment or home, there's a 
Brownell Underfeed to suit your requirements up to 
500 h.p. with single retort—larger industrial sizes with 


SEARCHLIGHT SECTION 


EMPLOYMENT 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


NEW ADVERTISEMENTS received by February 11th will appear in the March issue, subject fo limitations of space available. 


EQUIPMENT—USED or RESALE 
DISPLAYED—RATE PER INCH: 


The advertising rate is $6.30 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 


vertically on one column, 3 columns—30 inches 
—to a page. P. 


OPERATING ENGINEERS—WANTED 


Operating engineers who have or have 
had a Marine Engineers’ License. Wages 
from $300 to $700 per month. 
Apply 
Local No. 33, M. E. B. A. 


227 Fulton Street New York City 


SALES ENGINEERS WANTED 


A leading manufacturer has openings for V and Flat 
Belt sales engineers. Technical background de- 
sirable but not essential. Men will be assigned to 
territories with which they are familiar. Write fully 
regarding yourself, stating age, family and draft 
status, and experience. Salary, commission, and 
expenses. 


SW-50!, Power, 330 W. 42nd St., New York City 


POSITION VACANT 


WELL ESTABLISHED and modern instru- 
ment house wants sales and/or service engi- 
neers for Middle West and East. Technical edu- 
cation or similar experience important. Should 
«reasonably draft deferred. Salary and bonus. 
a Power, 520 N. Michigan Ave., Chicago, 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — $2,500 to $25,000. 

This advertisement service of 33 years’ recog- 
n zed Standing negotiates for positions of cali- 
‘re indicated. Procedure individualized to your 
personal requirements. Retaining fee protected 
by refund provision. Identity covered. If salary 
has been $2,500 or more send for details. R. W. 
Bixby, Ine., 270 Delward Bldg., Buffalo, N. Y. 


POSITIONS WANTED 


PROJECT MANAGER for factory building or 

power plant project. Professional mechanical 
With considerable structural knowledge, expe- 
rienced in all phases of design, calculation and 


erection of _factories, high pressure boilers. 
piping, turbines and transmission equipment 
Power, 330 W. 42nd St., 


available. PW-507, 
New York, N. Y. 


MECHANICAL ENGINEER, 43 years old, em- 
ployed in a steam-turbo generating plant, 
Wishes employment in any capacity where 
abilities have a broader field. Lifetime experi- 
ence operating, maintaining and testing gas, 
liesel, electrical and steam-turbo power and 
senerating machinery. Also experience and 
schooling in drafting, combustion, welding and 
tlectrical engineering. Best of references and 
_particulars gladly given upon request. 
ne Power, 520 N. Michigan Ave., Chicago, 


POSITION WANTED in a diesel power plant. 
_ Will accept anything available, Have held 
oe of chief engineer and superintendent. 
ave been discharged from the Army. Age 32, 
‘arried. For further details write Art William- 
‘on, Rosebud, So. Dak. 


FREE BULLETIN 


TRADING POST 24 pages, 4 x 9, indexed list- 
re "y of over 70 kinds of industrial, structural 
“id transportation used material and equip- 
ment including over four pages of items 
wanted. Write Iron & Steel Products, Inc., 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


BUSINESS OPPORTUNITY 


MANUFACTURER'S AGENT—Manufacturer’s 


representative now maintaining offices in 


Metropolitan New York is desirous of repre- 
senting a manufacturer in both marine and 
stationary fields. 
calibre reputation and engineering talent is 
solicited. 
New York, N. Y. 


A product justifying high 


RA-509, Power, 330 W. 42nd St., 


W ANTE D 


MOTOR REWINDS? 
ARE YOU PARTICULAR? 
DO YOU HAVE A SPECIAL MOTOR? 
We stock only the Best of Insulation 
100% Factory Work 
TRY US 


Previous Experience with 
General Electric Allis Chalmers 
Westinghouse Navy Yard Work 


C. V. HUNT 


Est. 1916 
Ridgefield, N. J. Morsemere 6-5091 


Trucks +1—U.S. Highway and Erie Railroad 


W. L. SULLIVAN 
* MECHANICAL ENGINEERING * 


Also furnishing power plants, industrial, municipal 
and private, plants, designed, appraised or built, 
complete or parts, steam or other fuels, boilers, 
engines, pumps, machine and manufacturing plants 
also, new or used equipment, 


Oklahoma City, Oklahoma 


giving complete 


STATION M 


—TRANSFORMERS- 


in operating condition or burnt out. 


Mail us list 
nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


We will be pleased to quote prices on request. 


THE ELECTRIC SERVICE CO., INC, 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Since 1912 CINCINNATI, OHIO 


Chicago, (Hegewisch Sta.) 
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DIESEL ENGINES 


WANTED 


1500 HP in wne or more units with or without 
Generators. Single unit preferred. Give full in- 
formation. ° 


W-506, Power 
330 West 42nd St., New York City 


WANTED 


GAS ENGINE 


1—90 H.P., 4 cylinder, 10x11 Bruce Mac- 
Beth gas engine, type serial number 
around 600-700. Reply 


W-503, Power 
New York City 


330 West 42nd St., 
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ELECTRICAL 


ALTERNATING CURREN 
TURBO GENERATORS 
00 KW | 


3 Phase 60 Cycle 285 volt 


6 
9375 KVA GENERAL Eure 
TRIC condensing, 
pressure, 100 deg. KW 
heat, 1800 RPM with sim volts D.t 
face condenser; 
volts. volt 


6250 KVA GENERAL Exe EW 
TRIC condensing, 220.48 D.C 
Ibs. pressure, 100 ded 
superheat, 3600 RPM w; formers. 
jet condenser; 2300 vo) 


3125 KVA GENERAL 
TRIC condensing, 225.4 
Ibs. pressure, 700 deg, TT 
3600 RPM with surias 
condenser: 2300/415 
volts. 


1250 KVA ALLIS CE 
MERS condensing, 15 
200 Ibs. pressure, 100 dea 
superheat, 3600 RPM wit 
jet condenser; 2300 vol 


500 KW 
volts 
volts A. 


000 KW 

unit, 12 
cycle 4 
RPM. 


ROTA 

Actual Photograph 
3125 KVA GENERAL ELECTRIC CONDENSING TURBO UNIT SURFACE CONDENSER, iw 
3125 KVA General Electric Alternating current generator, 3 phase 60 cycle 2400/4160 volts 3600 RPM direct con- 1540 sq. ft. WORTHINGTO oy - 
nected to General Electric condensing turbine 225-400 Ibs. steam pressure 700 deg. TT. Equipped with surface surface condenser wil cycie 
condenser and auxiliaries. steam jet air pumps. 00 KW 
volts D. 
35 cycle 


ALTERNATING CURRE 
ENGINE GENERATORS 


3 Phase 60 Cycle 


1000 KVA WESTING 
HOUSE-SKINNER unitle 
125-150 lbs. steam pre 
sure, 0-8 lbs. back pre 
sure, 150 RPM; 480 vol 


438 KVA GENERAL ELE 
TRIC - SKINNER uniflov, 
125-150 Ibs. steam p 
sure, 0-5 lbs. back pr 
sure, 150 RPM; 2300-60 
480-240 volts 


375 KVA WESTIN 
HOUSE-SKINNER 
125-150 lbs. steam pre 
sure, 0-5 Ibs. back pre 
sure, 200 RPM; 480 volt 


210 KVA GENERAL ELP 
TRIC -SKINNER 
120-150 Ibs. steam pre 
sure 0-3 Ibs. back pre 
sure, 225 RPM; 20) 


Actual Photograph 600-480-240 volts 1000 
1250 KVA ALLIS CHALMERS CONDENSING TURBO UNIT 310 
1250 KVA Allis Chalmers alternating current generator 3 phase 60 cycle 2300 volts 3600 RPM direct connected to Its, ‘925 RPM (GEM 
a p— —-4 condensing turbine 150-200 ibs. steam pressure 100 deg. superheat. Equipped with jet condenser ERATOR ONLY) 
282 POWER February, !# 
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ROTARY CONVERTERS 
60 Cycle 


90 KW (2) WESTINGHOUSE, 225- 
285 volts D.C., 225 RPM with 3 
phase 60 cycle 13200 volt trans- 
formers. 

590 KW WESTINGHOUSE, 225-285 
yolts D.C., 450 RPM with 3 phase 
80 cycle 2300/4000-6900/12000 
yolt transformers. 

150 KW GENERAL ELECTRIC, 600 
yolts D.C., 1200 RPM with 3 phase 
80 cycle 2300/4000 volt trans- 
formers. 


MOTOR GENERATORS 
5.40 60 Cycle 


KW GENERAL ELECTRIC, 600 
“als D.C.. 3 phase 60 cycle 4150 
volts A.C. 720 RPM. 


KW GENERAL ELECTRIC, 3- 
, unit, 125 volts D.C., 3 phase 60 


cycle 4000/2300 volts A.C., 720 
RPM. 


ROTARY CONVERTERS 
25 Cycle 


S00 KW WESTINGHOUSE,, 600 
volts D.C., 500 RPM with 3 phase 
% cycle 11000 volt transformers. 


100 KW Westinghouse, 225 - 285 
volts D.C., 300 RPM with 3 phase 
% cycle 9000 volt transformer. 


G@ SEARCHLIGHT SECTION @ 


3500 KW (2) Westing- 
house booster type in- 
terpole, rotary cone 
verters, 225-285 volts 
D.C. 225 RPM; 6 phase 
60 cycle A.C. with 3 
phase 60 cycle 13,200 
volt transformers. Come 
plete with control. 


Actual Photograph 
3500 KW WESTINGHOUSE ROTARY CONVERTER 


Actual Photograph 


GENERATOR SETS 


3 Phase 60 Cycle 


Actual Photograph 


1000 KW WESTINGHOUSE MOTOR GENERATOR SET 1000 KW GENERAL ELECTRIC MOTOR GENERATOR SET 


hand (1500 KW 2 hrs. 55 deg. C rise) WESTINGHOUSE direct current 1000 KW (1250 KW 2 hrs. 55 deg. C rises) GENERAL ELECTRIC direct cur- 
~s 125/250 volts 3-wire 720 RPM direct connected to 1427 HP 80%, rent generator 125/250 volts 3-wire 720 RPM direct connected to 1400 HP 
sf 40 HP 2 hrs. 55 deg. C rise) WESTINGHOUSE synchronous motor 3 80%, P.F. (1750 HP 2 hours 55 deg. C rise) GENERAL ELECTRIC synchron- 
* 6 cycle 2300 volts 720 RPM. Equipped with D.C. control panel ond ous motor 3 phase 60 cycle 13200/6600 volts 720 RPM. Equipped with D.C. 


equipment, 


breakers. 


MACHINERY CO. ono: 
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TURBINE-GENERATOR 
UNITS 


3 phase, 60 cycles 


6250 KVA Westinghouse con- 
densing 175-200 lb. pres- 
sure, 2300 volts, complete 
with condenser and 
auxiliaries. 


KVA Westinghouse 180- 
200 Ib. pressure, 500° T.T. 
RPM 
equipped | with surface con- 
g auxil- 
iaries, exciter unit, switch- 
board with instruments— 
(a complete installation). 


KVA G.E. condensing 175- 
200 lb. pressure 500° T.T., 
2300 volts, 3600 RPM, 
complete with surface con- 
denser and condensing aux- 
iliaries. 


KVA ALLIS condensing 
150-200 Ib. pressure, 100 
superheat, 2300 volts, 3600 
RPM, complete with Wheel- 
er surface condenser. 


Eva G.E. condensing 

3600 RPM 
complete with condenser. 
exciter, switchboard end 
instruments. 


ae Allis condensing 200 


RPM complete with 
direct connected exciter, 
and either with a surface 
or jet condenser. Modern. 


KVA ALLIS _ condensing 
150 to 200 Ib. pressure, 
475° TT, 2300 volts, 3600 
RPM, complete with direct 
connected exciter, surface 
condenser and auxiliaries. 


KVA G.E. condensing 
150-200 Ib. pressure, 2300 
volts, 3600 RPM, complete 
surface condenser and ex- 
citer set. 


KVA G.E. condensing 200 
Ib. pressure, 2300 volts, 
3600 RPM, complete with 
condenser and auxiliaries. 


TURBINE-GENERATOR 
UNITS (Con't.) 


375 KVA condensing 150- 
200 pressure, 100° 
superheat, 2300 volts, 3600 
RPM, complete with sur- 
face condenser auxiliaries. 


KVA (2) G.E. non-con- 
densing 150-175 lb. pres- 
sure, 5 Ib. back pressure, 
2300 volts, 3600 RPM each 
complete with direct con- 
mected exciter and rheo- 
stats. 

KVA G.E. non-condensing, 
125-150 Ib. pressure, 10 Ib. 
back pressure, 240 volts, 
3600 RPM, with direct con- 
nected exciter and switch- 
board. 


ENGINE-GENERATOR 
UNITS 


3 phase, 60 cycle—Alternat- 
ing Current 


500 KVA G.E. 240/480 volts, 
150 RPM direct connected 
26”x32” Skinner, Universal 
Unaflow non-condensing en- 
ine, 130-160 Ib., 6 Ib. 
ack pressure, complete 
exciter and rheostats. 
KVA General Electric 2300 
volts, 200 RPM alternating 
current generator direct 
connected to Busch Sulzer 
vertical full Diesel 
KVA_ Elliott 4000/2300 
550 or 240 volts, 180 RPM 
direct connected to 17” x 
24” Elliott Unaflow non- 
condensing engine, 175 Ib. 
pressure, 6 lb. gauge back 
pressure. 

KVA G.E. 240 volts, 120 
RPM direct connected 18”x 
36” Hamilton Corliss en- 
gine, 125-150 lb. pressure, 
5 Ib. gauge back pressure, 
complete exciter, switch- 
board and instruments. 
KVA General Electric 2300 
volts, 277 RPM alternating 
current generator direct 
connected to Busch Sulzer 
vertical full Diesel engine. 


[tilities 


NATIONAL CITY BANK BLDG. © 
CLEVELAND, OHIO 


1500 KW MOTOR 
GENERATOR SET 
AVAILABLE IMMEDIATE DELIVERY 


1—ALLIS CHALMERS Motor 


consisting of: 


Generator Set 


1500 KW, 600 Volt Direct Current Generator 
Direct Connected to a 2190 HP, 3 Phase, 60 
Cycle, 4000/6600 Volts, 300 RPM Synchronous 


Motor. 


ENGINE-GENERATOR 
UNITS 


Direct Current 


1000 KW Westinghouse, 250 
volts, 514 RPM direct cur- 
rent generator direct con- 
nected through reduction 

ear to Westinghouse con- 
ensing turbine, 150-200 
lbs. pressure, equipped 
with Westinghouse surface 
condenser, switchboard and 

Crocker - Wheeler 250 

300 RPM direct 
nected to a 14” x 18”, 
cylinder Ames 

naflow non - condensing 
engine, 150 to 175 lb. pres- 
ure, 5 Ib. gauge back pres- 
sure complete switchboard 
and instruments. 
KW WESTINGHOUSE 250 
volts, 175 RPM direct con- 
nected 24”x26” Skinner 
Unaflow non - condensing 
engine, 110-150 lb. pres- 
sure, 5 lb. back pressure, 
complete switchboard an 
instruments. 
KW Crocker-Wheeler, 125 
volts, 200 RPM direct con- 
nected to an Erie Ball 
single cylinder, 4-valve, 
non-releasing Corliss en- 


KW Electric, 125 
volts, 1200 RPM direct 
connected 75 HP Terry 
non - condensing turbine, 
150 Ib. pressure, 15 Ib. 
back pressure, complete 
with switchboard. 


MOTOR GENERATOR 
SET 


100 Electric Machinery 
125 volt direct current 
direct connected to 150 
HP, 3 phase, 60 cycle, 440 
volt, 1200 RPM synchron- 
ous motor complete with 
switchboard equipment. 


MOTORS 


3 phase, 60 cycle 

625 HP G.E. type ATI, 2200 
volts, 257 RPM syn- 
chronous 

620 HP G.E. type ATI, form 
S, 440 volt, 164 RPM syn- 

ronous. 

309 HP, 80% P.F. WESTING- 
HOUSE 2300 V., 200 RPM 

synchronous. 

P (5) G.E., form K, 2200 
volts, 580 RPM, in the 4 
million series, each com- 
plete with G.E. automatic 
compensator. 

125 = 80% P.F. Elec. Mchy. 
V., 400 M ssyn- 
with starting 


150 


equipment. 


50 HP, type 1, form M, 3 
Foeen, 60 cycle, 2200 volts, 
1200 RPM slip ring. 

50  Allis-Chalmers, 440 
volts, 600 RP squirrel 


cage. 
MISCELLANEOUS 
1500 KVA, 3 phase, 60 cycle, 
22,000 volt primary, 2300 
volt secondary WESTING- 
HOUSE transformer. 
KVA IDEAL, 3 phase, 60 
cycle, 240 volts, 400 RPM, 
three-bearing belted type 
generator with direct con- 
nected exciter and rheo- 
stats 
KVA WESTINGHOUSE, 3 
phase, 60 cycle, 2300 or 220 
volts, 200 RPM, engine 
type generator with belt 
driven exciter and _ rheo- 
stats. 
KVA General Electric, 3 
phase, 60 cycle, 440 volts, 
600 RPM, three bearing 
belted generator complete 
with switchboard. 
KVA WESTINGHOUSE, 3 
phase, 60 cycle, 240 volts, 
200 RPM engine type gen- 
erator with rheostat. 
ELLIOTT EHRHART jet 
condenser with all auxilia- 
ries suitable for operation 
with a 5000 KW turbine- 
generator unit. 
cubic feet. 100 Ib. air- 
CHICAGO PNEU- 
MATIC horizontal com- 
pressor direct connected to 
170 HP, 240 V., 150 RPM 
General "Electric direct cur- 
rent motor. 
HP Babcock & Wilcox 
Sterling 4-drum water tube 
boiler code construction, 
Ib. pressure, single 
setting complete with 
stoker. 
KW GE., 125 volts, 625 
, tvpe RC compound 
wound direct current gen- 
erator. 


Synchronous condensers 
1350 KVA total 
capacity 
750 KVA and 600 KVA, Gen- 
eral Electric type ATI, 3 
phase, 60 cycle, 240 volts, 
900 RPM synchronous con- 

densers. 

Each unit is complete w'th 
direct connected exciter, 
switchboard panel with in- 
struments. 

Are in A#1 operative con- 
dition — still on original 
foundation for operating 


test. 
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@ SEARCHLIGHT SECTION @ 


FIRST AID THE 
PLANT THAT NEEDS 
POWER FOR PRODUCTION! 


MOTORS 


GENERATOR SETS 


KW, 600 volt, 
GE, sq. cg. 

2-250 KW, 250 v., GE 
Synch. 
KW, 
Wsgh., Sq. 

1—100 KW, 
Sq. Cage 

1-50 KW, 250 
Wsgh., Sq. Cage 


MOTORS—3 PHASE 


60 CYCLE 

1-720 HP, 360 RPM, 

440 volt, G.E., syn. 
1—)00 HP, 1200 RPM, 

440 volt, GE, syn. 
1-400 HP, 514 RPM, 

440 volt, Westg., 

slip ring. 
1-335 HP, 600 — 

2300 volt, GE, 
1—300 HP, 720 RPM. "2200 volt. G.E., Sl. Rg. 

4000 volt, G.E., syn. 

1-250 HP, 600 RPM, 4000 volt, G.E. Syne. 
1—200 HP; 900 RPM, 440 volt, Westg., sl. 
—200 HP, 600 RPM, 2200 volt, G.E., sl. 
1~200 HP, 450 RPM, 2200/4000 v., G.E., sl. 
—150 HP, 1800 RPM, 2300 volt, Al. Ch. sq. eg. 
—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
!-150 HP, 720 RPM, 440 volt, G.E., slip ring. 
1-150 HP, 600 RPM, 440 Volt, G.E.. slip ring. 
1-150 HP, 400 RPM. 440 volt, G.E., sq. cg. 
125 HP, 720 RPM, 440 volt, G.E., slip ring. 
1—100 HP, 900 RPM, 440, Westinghouse, sq. 


ce 

1-100 HP, 900 RPM, 440 volt, G.E., slip ring. 
‘—100 HP, 720 RPM, 440 volt, G.E., slip ring. 
—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
1-100 HP, 600 RPM, 440 volt, G.E., slip ring. 
1-100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
l—100 HP, 514 RPM., 440 volt, G.E., sq. cg. 
-—100 HP. 450 RPM, 440 volt, G.E., sq. cg. 
#0 HP, 400 RPM, 550 volt, Cr. Whir, sq. cg. 
~1o HP, 900 RPM, 4000 volt, Elec. Mach. 


syn 
—i5 “HP, 900 RPM, Fairbanks, 
Morse, slip ring. 

—75 HP, 900 RPM, 440 volt, GE, sq. cg. 

tt HF, 720 RPM, 440 volt, Westghse, slip 
i 

—i5 HP, 720 RPM, 440 volt, GE, sq. cg. 


150 HP, 900 RPM, 440 volt, GE, slip ring. 
—0 HP, 900 RPM, 440 volt, GE, sg. cg. 


POWER 


25 v., GE 


220 volt, 


MOTORS—D. C. 230 VOLTS 


1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E. 575 RPM. 

1—100 HP, 625 RPM, G.E. 

1—90 HP, 900 RPM, G.E. 

1—75 HP, 950 RPM, G.E. 

1—65 HP, 1000 RPM, G.E., type RC. 
1—50 , 750 RPM, Westinghouse, type SK. 
1—50 , 700 RPM, Crocker Wheeler. 
1—40 , 775 RPM, Westinghouse. 
1—40 300 RPM, General Electric. 
1—30 , 750 RPM, G.E., type RC. 


15,000 KVA Transformers for National Defense 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps. 

3—300 KVA, Pittsburgh, 7800/440 volts. 

3—250 KVA, Westinghouse, 5500/440 volts. 

2—200 KVA, GE, 2300/4600-230/460 volt, 
Scctt taps. 

1—209 KVA, Pittsburgh, 7800-110/220 volts 

3—150 KVA’, G.E., 33,000 2300/4000 Y. 

1—150 KVA, G.E., 2400-120/240 volts. 

3—100 KVA, Westinghouse, 11,430/250 volts. 

1—100 KVA, Pittsburgh, 1375/2750- 110/220 
volts, 

1—100 KVA, G.E., 2200-110/220 volts. 

3—100 KVA\, Westinghouse, 13200 250 volts. 

3—75 KVA, G.E., 13,500-7500/440 volts. 

1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

1—75 KVA, Pittsburgh, 7600-110/220 volts. 

3—50 KVA, Wagner, 4150-220 volts. 

2—50 KVA, Pbgh. 7500/15,000 volts-110/220 
volts. 

4—37% KVA, 2200-220/110 v. 

7J—25 KVA, Westg., air coole d, 440/220-110 v. 

1—25 KVA, G.E., 220/110-2 20/ 110 volts. 

2—15 KVA, G.E., 2300-115, 23 

4—10 KVA, G.E., 2300-115 " 

3—7% KVA, G. E., 440-110/220 volts. 


EQUIPMENT FOR FIGHTING 


EMPHIL 


MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
1—60 HP, 600/1200 RPM, General Electric. 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. 


ALTERNATORS 
1—625 KVA, 3600 RPM, 
600 volt, G.E. 
1—400 KVA, 400 RPM. 
240 volt, Westg. 
1—250 KVA, 720 RPM, 
230 volt, G.E. 
1—200 KVA, 3600 RPM. 
240 volt, Allis Chal. 
1—62% KVA, 3600 
RPM, 220 volt, Allis 
Chalmers. 


TURBO- 


GENERATORS 

600 KW Terry dual 
bleeder condensing 
Turbine only. 

1—500K W, G.E., 3 ph., 
60 ecy., 480 volt, 
bleeder. 

1—375 KVA, Westing- 
house, non-condens- 


ing. 
1—300 KW, G.E., 3 ph., 
220 volt, 
cond. 


1—200 KW, G.E., 3 ph., 
0 cy., 220 volt, 


cond, 
OIL CIRCUIT BREAKERS 
amp., 15,000 v., 3 pole, G.E., type 
K-130. 
1—3000 amp., 600 v., 4 pole, G.E., type FK-24. 
1—1600 amp., 7500 v., 4 pole, Westg., B-2 
1—1200 amp., 15000 v., 4 pole, Westg., B-2 
Also complete stock of small sizes. 


EQUIPMENT 


JL HEMPHILL & CO..1602 53rd ST NORTH BERGEN N.J. 


* %& Phone New York — Longacre 5-3227 


New Jersey — Union 3-2600 xk * 
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From ONE Source to ONE Customer 


26 CARS of MACHINE TOOLS and 


T. a Certain war plant whose name and location 
cannot be disclosed, O’Brien last year made a 
record shipment — 26 carloads of machine tools 
and equipment at one time. Included in this train- 
load were planers, boring mills, slotters, drill 
presses, straightening rolls, milling machines, 
grinders, plate planers, punches, shears, lathes, 
bolt cutters, screw machines, turret lathes, and all 


POWER EQUIPMENT for WAR PLANT 


4, 


electric motors to special specifications; shafting, 
hangers, pulleys, belting; boilers, air compressors, 
pumps literally everything to put the plant in 
operation. This buyer not only received at one 
time equipment almost impossible to pick up from 
many different sources, but he saved months of 
precious time. 


PLACE YOUR ENTIRE ORDER WITH O'BRIEN 


Selection from current offerings— subject to prior sale 


A. C, TURBINE UNITS 
4000 KVA Al. Ch. Cond., 3/60/2300/3600 RPM. 
3125 KVA G. E.—Curtis Cond., 3/60/2300/3600 RPM. 
2500 KVA West. Cond., 3/60/600/3600 RPM. 
937 KVA Al. Ch.—Moore Bleeder type, non-cond., 3/60/ 
480/3600 RPM, 75# bleed. 
625 KVA G. E.—Curtis Cond., 2/60/2300/3600 RPM. 
625 KVA West. Non-cond. geared, 3/60/2300 volt, 6000/900 
RPM. 
500 KVA West. Cond., geared, 3/60/2400 volt, 6000/3900 
RPM. 
375 KVA West. non-cond., geared, 3/60/2400 volt, 6000/900. 
375 KVA G. E. cond., 3/60/240/3600 RPM. 
. 187 KVA West. non-cond., geared, 3/60/2300 volt, 7200/900. 
75 KVA Al. Ch.—DeLaval, non-cond., 3/60/240/3600 RPM. 


MOTOR GENERATOR SETS 

1000 KW General Electric 3-unit Set with 2—500 KW, 150 
volt D.C. Generators, 1400 HP Synchronous 3 phase, 60 
cycle, 4000 volt, 514 RPM. 

275 KW Allis-Chalmers 3-unit Set, 450 RPM— 

150 KW Gen., 150 volt, and 125 KW Gen., 240 volt. 
400 HP Syn. Motor, 3/60/4500 volt. 

150 KW Gen. Elec. type MP, 250 volt, 514 RPM, 200 HP 
Syn., 3/60/2300. 

2—150 KW Westinghouse Rotary Converters, 250 volt, 6 
phase, 1200 RPM with O.C.Bs. and Transformers, 2300/ 
3/60. 

100 KW Gen. Elec. 125/250 volt 1200 RPM, 3/60/440. 


100 KW General Electric, 125 volt, 900 RPM, 2/3 phase, 

60 cycle, 220 volt. 
2—75 KW Westinghouse, 250 volt, 3 phase, 60 cycle, 220 

volt, 1200 RPM. 

75 KW Elec. Mchy. 125 volt 1200 RPM, 112 HP Syn. 
3/60/2200. 

50 KW Gen. Elec., 125 volt, 3 phase, 60 cycle, 2200 volt, 
720 RPM. 

35 KW Fairbanks-Morse 250 volt 60 HP Syn. Motor, 3/60/ 
220/1200 RPM. 

25 KW Westinghouse, 125 volt, 1200 RPM, 3/60/220 volt. 


MARINE GENERATOR SETS—115 VOLT D. C. 
1—15 KW Gen. Elec. vertical automatic Steam Engine, 350 


2—25 KW Westinghouse geared Turbine Sets, 1200/5000 
RPM 


4—35 KW Gen. Elec. type CC, Steam Turbine Sets, 3600 
RPM. 

1—35 KW Westinghouse vert. Steam Engine Set, 350 RPM. 

1—100 KW Westinghouse Steam Turbine Set, 2400 RPM. 


A. C:—STEAM ENGINE UNITS—D. C. 
(2)}—300 KW Skinner Uniflow, 250 volt D.C., serial over 10,000. 
250 KW G. E. 3/60/220/440/2300, 200 RPM; direct con. 
Chuse-Ridgeway Uniflow, non-cond. Phila. warehouse 
stock. 

50 KVA West. 3/60/220/440/2300, 300 RPM; Harrisburg 
Fleming piston valve, automatic Engine. Phila. stock. 


We are also representatives in the Phila. area for many of the leading national manufacturers of new machinery 


Everything from a Pulley to a Power House 


THE O'BRIEN MACHINERY Co. 


113 NORTH THIRD STREET ° PHILADELPHIA - PENNA. 


BELL TELEPHONE: MARKET 4180 CABLE ADDRESS. OBRIEN-PHILA 
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A TRAINLOAD OF EQUIPMENT 
| 
: PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS 
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TURBOS—60 cycles 
15000 KW performance 40° Impulse and Reaction Semi-Double 
Flow Condensing unit with non-automatic bleeder facility, 200# 
design (approved and adaptable with slight changes for 400# 
and non-automatic in max. volume at either 100# or 654 GPB 
(single parallel theory for 2300 volts). Surface Condenser and 
all auxiliaries complete. "In RANGE". : 


4000 KVA Allis-Parsons design Turbo 60/3/4150 volts Star 
(perhaps regroupable standard theory 2300 volts: Delta). 
Original design Condensing and operated at 5000 KW for short 
period, then altered for NC heating by-process load after re- 
moval of 4 rows LP blades (would require new blading for con- 
densing). Now Surface Condenser equipped with all standard 
auxiliaries. 

2000 KW rated Allis-Parsons (approx. 3000 KW normal) 60/3/440, 
no Condenser (would operate efficiently at approx. rated log 
NC plan at approx. 18# GP). 

2000 KW GE Curtis 6-stage Reaction design 60/3/2300/1800 
RPM Condensing and Non-Automatic Bleeder, Surface Con- 
denser equipped. Has log record of 2600 KW constant at 40°. 
Total log service record 8000 hours (approved non-automatic 
bleeder theory 30,000# 20# BP. 1800/2000 KW performance. 
2000 KW Westinghouse Reaction design 60/3/2300/1800 RPM. 
Now Barometric Condenser equipped. Officially approved for 
NC plan at minimum 1500 KW 18# BP. Operators vouch for 
first-class condition thruout. 


TURBOS—25 cycles 
50,000 KW total aggregate capacity—In unit sizes of 3000 to 


6000 KW—Complete sets with Surface Condensers—First Class 
Condition, 


Ris 


7500 Kw Condensing 
Turbo-Alternator 


7500 KW 80% Curtis General Electric 
6-stage Reaction Pattern Condensing 
Turbo (in record log service performing 
at 10/11000 KW.) Unit is 60/3/5000/1800 
RPM/200# 150° Superheat (has been 
operated standardly under 250# ISP). 
Steel steam chest and throttle valve; 
generator mica insulated. Standard 
operating temperature rated 40°C. 
Wheeler Surface Condenser equipped. 


CONDITION: In personal disassembly in- 
spection accompanied by parent experts, 
recently completed, the fact of qualit 

almost equal to new has been verified. 


SURFACE CONDENSERS 
Surface condenser units complete in following general capacity 


range 20,000 sq. ft., 15,000, 12,000, 11,000 and 8,200 sq. ft. Also 
other smaller units. 


WATER TUBE BOILERS 
200,000#/HOUR TOTAL STEAM GENERATION PLANT. 


150,000+ per hr STEAM GENERATION UNIT 


650# ASME PROPER 450#, 700 DEGREE TT, 4 DRUM, 
BENT TUBE, NEW EQUIVALENT, SUPERHEATER EQUIPPED 
WATERWALLS., 

6—1050 HP BOX STEEL HEADER 200# 150° SUPERHEAT— 
CHAIN GRATE STOKER—APPROVED FOR 200# EREC- 
TION COMPLETE BOILER PLANT LAYOUT. 

8—400 HP B&W STIRLING 200# ASME POWDERED COAL 
FIRED, SUPERHEATERS, SOOT BLOWERS, FORCED 
DRAFT FANS, FEEDWATER HEATERS, COAL AND ASH 
HANDLING, METERS, GAUGES, ETC.—STEEL BUILDING 
CAPABLE OF DISMANTLING—SHORT LOG SERVICE— 
APPROVED—RECENT INSPECTION. 

2—750 HP 200% 100° EDGEMOOR ASME BOX HEADER 
HORIZ. STRAIGHT TUBE INDUCED DRAFT FANS. 


1—1400 HP 650# 200° BENT TUBE COAL FIRED EQUIVA- 
LENT BRAND NEW. 


4—500 HP B&W Sectional Header 180#. 
4—500 HP B&W Stirling 200% ASME—Pulverizers. 


Approximately 12 Smaller Straight Tube and Bent Tube Boilers 
200#—350/500 HP. 


PIONEER PERSONAL SERVICE COOPERATION IN HEAVY POWER 
THRU THREE WARS—IN INTEGRITY OF PERFORMANCE 


own 
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MOTOR GENERATOR SETS 


3 phase—60 cycle HP 
My 1—1500 KW G.E. 600 V. Gen. d.c. to 2100 HP 6600 V. Syn. 3.10 
hg 1—500 KW Whse. 250 V. Gen. d.c. to 700 HP 2300 V. Syn. 1— 800 
1-500 KW Whse. 250 V. Gen. to 700 KVA, 6600 V. Syn. 2— 625 
1—500 KW G.E. 600 V. Gen. to 700 HP 2300 V. Syn. i— = 
1—150 KW G.E. 250 V. Gen. to 200 KVA, 440 V. Syn. 1— 350 
J—500 KW G.E. 600 V. Gen. d.c. to 700 HP 13200 V. Syn. = p+ 
1—500 KW G.E. 600 V. Gen. to 700 HP, 2300 V. Syn. 1— 300 
‘ 1—150 KW G.E. 550 V. Gen. d.c. to 225 HP 2300 V. Syn. as 7. 
1—150 KW G.E. 250 V. Gen. to 200 KVA, 440 V. Syn. 2— ; Ss 
1—125 KW Whse. 250 V. Gen. to 200 HP., 440 V. Sq. Cage _— 125 
1—100 KW Whse. 250 V. Gen. to 150 KVA, 2300 V. Syn. se od 
[; be 1—75 KW G.E. 125 V. Gen. to 125 HP, 2300/4000 V. Sa. Ca. 1— 100 
2—50 KW G.E, 125 V. Gen. to HP, 2300/4000 V. Sa. Ca. 
. 
4: 
ROTARY CONVERTERS 
4 60 cycle 
5 hg 1--1500 KW Whse. 720 RPM 659 V. D.C. with 
transformers 11500 V. and panels. 
‘beet 1—1250 KW G.E. 720 RPM 250 V. D.C. with 
transformers 2300 V. and panels. 
an 2—1000 KW, Whse., 900 RPM, 600 V. D.C. 
with transformers 2200 V. and panels. 
Bis. 6 1—750 KW, Whse. 900 RPM, 250 V., D.C., 
with transf. 11,500/6600/2300 VY. 
* 6 2—750 KW Whase. 1200 RPM 600 V. D.C. with 
7 % transformers 2300/6600 V. and panels. 
1—500 KW, Whse, 900 RPM, 250 Y¥., D.c., 
with transf. 13,200/6600/2300 V. 
3—375 KW, Whse., 1200 RPM, 250 V. D.C., 
sai with transf., 2300 V. 
38—1500 KW G.E. 500 RPM 225/ 
panels. Actua’ of 
enter one at right side 
1-500 KW G.E. 750 RPM 225/275 D.c. B 
. type with €600 transformers and panel: — 
bse TURBO GENERATOR SETS 
: e" 1-500 KW Whase. 625 Kva. 440 V. 3 ph. 60 cy. 3600 VA 
RPM with Parsons 145/175 lb. condensing turbine 
; complete with jet condenser and accessories. ‘51000 
1-500 KW G.E. 625 Kva 2300 V. 3 ph. 60 cy. with ane 333 
Curtis 4 stage 150 lb. condensing turbine with con- i po 
denser and accessories. 3— 300 
3— 250 
1—75 KW Ridgeway 250 V. D.C. with Terry turbine 
‘2 K - 180 lb. pressure with 12 Ib. back pressure, 2000 3— 200 
RPM. 
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D. C. MOTORS 


Make Type Volts Speed 
Whse 550 320 
G.E MPC 500 130 

; MPC 5 6 

3.E MPC 250 
G.E MPC 5 600/800 
Whse 230 150/275 
G.E MPC 230 
G.E. MPC 230 275/550 
G.E. MCF 230 400/1000 
G.E. MPC 230 250/400 
Whse. 230 400/500 
Whse. SK 250 150/525 
Whse. SK 230 300/900 
3.E. CO1832 23 625 

GE. LC 230 1200 
Whse. SK 230 600 

Al. Ch. 230 950/1150 


A. C. MOTORS 
3 phase—60 cycle 


SLIP RING 

HP Make Type Volts Speed 
2—1200 Cr.Wh. 801 2300 237 
1— 800 AILCh. AN 440 
1— 600 G.E. IM 2200 90 
1— 500 G.E. I-M 440 400 
1— 450 Whse. w 2200 875 
1— 400 AIL.Ch. ANY 440 1200 
1— 400 G.E. 1% 550/440 300 
1— 400 Al. Ch. 2300 05 
1— 350 G.E. MT-442 2300, 2 
1— 300 G.E. I-M 440 
1— 300 Whse. Cw 2300 2 
1— 250 G.E. MR 2300 3H 
1— 350 G.E. 400 /2300 2a 
1— 250 G.E. 2300 
2— 200 Whse. 2200 54 
2— 200 G.E. 2200 170 
2— 175 G.E. TESA 2200 

SQUIRREL CAGE 

HP Make Type Volts Speed 
1-17B 2200 
1—400 Whse. cs 2200 
1— 300 Whase. cs 550 
1—300 G.E. IK 440/2300 60 
1—250 AL.Ch. 220/440 la 
1—200 G.E. Ik 2200 4% 
1—200 Whse. CS 4600 
2—200 Whase. cs 2300 1200 


Whse. 440 
7—150  ALCh,. AN (220/440 


TRANSFORMERS 
60 cycle 
Make Ph. Type Voltages 

Whse. 3 OISC  26400/13200/4400 
G.E. 1 HKDD 13200x2300 
Pitts. 1 OISC 2300x115/230 
Pitts. 1-OISE 2400x240 
Pitts. 3-ODSE 4150x280 /120 
Pitts. C-ODSE 3150x280/120_ 
G.E. 1 H 13200x2300/575 
Maloney Ic 13800x220 440 
G.E. I-HKVD13800x200, 440 
Whase. IsK 2200x440 /220 
G.E. 1 HLLD 26400x115/460 
Whse. 1 SKM 2400x120/240_ 
G.E. 3 HT 2300x4000 / 115 
Whase. 1 O1SC 13200x250 

s. 1 OISsC 7 
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G) SEARCHLIGHT SECTION @ 


ROTARY CONVERTERS 


2—200 kw. G.E. 275 v. 900 rpm., 6 ph. 60 
cy. complete with overspeed device and 
transformers. 

2—500 kw. G.E. type HC-8 600 volt, 900 
rpm., 6 ph., 60 cy. pedestal bearing with 
overspeed device complete with trans- 
formers. 


MOTOR GENERATOR SETS 


200 kw. Westinghouse 600 v. D.C. 600 rpm., 
dir. con. 2200/3/60 Syn. Motor Complete. 

1—150 kw. Westinghouse 250 v. 600 rpm., 
dir. con. 2200/3/60 syn. motor. 

100 kw. G.E. 550 v. 900 rpm. dir. con. 2200/ 
3/60 Syn. Motor. 

1—75 kw. G. E. 250 v. 900 rpm., dir. con. 
2300/3/60 Syn. Motor. 


ENGINE GENERATOR SETS 


225 kw. Elec. Machy. 2200 or 220 v. 2 ph. 
60 cy. dir. con. Ideal Steam. 

1—225 kw. Elec. Machy. 2200/220 or 440 v. 
3 ph. 60 cy., 200 rpm., dir. con. Ideal 
Engine 4 valve non-releasing. 


100 HP. LIDGERWOOD HOIST 


Double drum Speedwell 2500 lb. pull at 450’ 
per min, direct driven by 100 hp. A.C. or 
D.C. Motor. 


CHAIN HOISTS 


30—2 ton Yale & Towne complete with 3 
ton trolleys. 


A.C. GENERATORS 
219 kva. G.E. 2300/3/60 200 rpm. 80% P.F. 
Can be reconnected 440 or 220 v. 
2-120 kw. G.E. 220/440 v. 3 ph. 60 cy. 900 
rpm., 830% P.F. 


GAS ENGINE GENERATOR SET 


75 kw. West. 250 v. belted to 110 HP 2 cyl. 
Bessemer Gas Engine. 


SLIPRING MOTORS—3 ph. 60 cy. 


No. HP Make Type Volts rpm. 
1 1500 AllisChal. ANY 2200 485 
1 700 G.E. MT-432 2200 393 
1 400 West. CW 2200/550/220 435 
1 400 West CW-967A 220/440 1170 
1 300 G.E. I-M 220/440 600 
1 260 Burke EMV-65 220/440 600 
3 250 G.E, I-M 550 600 
3 250 G.E. I-M 2200/220/440 600 
3 200 G.E M 2200/220/440 600 
1 200 G.E. I-M 2200 514 
1 150 G.E. I-M 220/440 900 
1 100 West. cl 220/440 1750 
1 100 G.E. I-M-16 2200 450 
2 100 West. Cw 2200 580 
1 75 West CW 220 875 
1 60 West. HF 2200 690 
1 60 Triumph C-16 220/440 430 
2 60 G.E. MT-536 2200 1150 
| G.E. I-M 220/550 1165 
: 52 G.E, ITC-5013 220/440 570 
- 650 Allis Chal. ANY 220/440 900 
l 50 West. HF-12A 220/440 900 
1 50 West. CW-461 220/440 900 
50 GLE, 220/440 850 
- 50 West. HF 220/440 1120 
. 50 West. CW-636A 220/440 1150 
- 40 GE, MT-332 220/440 1155 
! 40 G.E. MTC-5522 220/440 1125 
40 MT-342 220/440 860 
1 40 Allis Chal. 220/440 685 
1 40 GE. MT-552 220/440 575 


POWER EQUIPMENT 


SYNCHRONOUS MOTORS 


2—125 kw. G.E. type ATB, 220/440 v. 3 ph. 
60 cy. 900 rpm., 80% PF. 


SPEED REDUCER 


150 2200 
100 2200 
100 6600 
75 2200 220 
60 440 


30 46440 
25 2200 
25 550 
25 2200 
20 2200 


15 2200 
15 2300 
15 2300 
35 10 2200 
40 10 2200 
100 2200 
50 7% 2200 
75 5 2200 
50 5 2200 


Qu. HP. Make RPM Ratio 
20 Pgh. Gear 720 52:1 
26 Pgh. Gear 840 52:1 
30 %&% Pgh. Gear 1200 52:1 
5 1 D. O. James 850 24:1 
25 #1 Pgh. Gear 1800 62:1 
2 1 D. O. James 850 55:1 
7 2 D. O. James 1200 24:1 
1 3 D.O James 1800 55:1 
1 8 D. O. James 850 20:1 
1 3 Farrell 1160 6:1 
2 5 D. O. James 1200 20:1 
2 5 Sturtevant 900 14%:1 
7 5 D. O. James 1700 24:1 
158 §& Tate Jones 720 37:1 
1 7% D. O. James 1750 20:1 
3 7% D. O. James 1200 6.2:1 
15 8 Tate Jones 800 36:1 
5 10 D. O. James 1200 6.2:1 
5 10 D. O. James 840 28:1 
20 12 Tate Jones 1200 36:1 
3 15 D. O. James 1800 6.2:1 
5 15/20 Tate Jones 700 36:1 
2 20 Sturtevant 3700 14.5:1 
5 30 Poole Eng. 600 5.5:1 
10 40 Poole Eng. 720 5.5:1 
4 50 Poole Eng. 900 5.5:1 
5 60 Poole Eng. 1200 55:1 
6 90 Poole Eng 1800 §.5:1 
1 150 Falk 1200 7.31:1 
1 150 R.D. Nuttal 1.61 
1 245 Kerr 1200 ‘225 
1 450 Kerr 3800/720 
TRANSFORMERS—1 ph. 60 cy. 
3—1500 Kva. Pittsburgh Transformers, 
22,000 volt Primary, 6900/6600/2200 
volt secondary. 
No. Kva. Pri. Sec. Make Ph. 
250 2300 460 G.E. 
150 22000 6900 Pgh. 


230/460 G.E. 3 ph. 
110/220 G.E, 
550/440/220 Pgh. 


Burke 3 ph. 


220/110 West. 


50 2300 220/440 G.E. 
50 11430/6600 550 Al, Ch 
50 6600 575 G.E, 
50 220 Burke 
50 2200 110/220 West. 
2200 110/220 G.E, 
37% 2300 220/440 Wagner 
37 4400 185 West. (Rotary) 
30 2200 110/220 G.E, 


220/110 West. 
110/220 G.E, 
110/220 G.E, 
110/220 West. 
110/220 G.E, 
20 1100/2200 110/220 Pgh. 
110/220 G.E, 
220/440 Pgh. 
220/440 Pgh. 
110/220 G.E, 
110/220 West. 
110/220 G.E. 
110/220 West. 
110/220 G.E, 
110/220 West. 


READY 
TO SHIP! 


SERIES MOTORS—230 v. 


1—175 HP G.E. type MD-109% 475 rpm. 
5— 75 HP G.E, type 211 550 rpm. 

1— 68 HP G.E. CO-2007, 475 rpm. 

1— 50 HP Shaw. 

1— 50 HP West. K-10 (500 v.) 435 rpm. 
1— 30 HP G.E. CO-2002. 610 rpm. 

1— 15 HP Crocker Wheeler 270 rpm. 

6 2 HP Reliance, 850 rpm. 


AIR COMPRESSORS 
2—260 CFM Chic. Pneu. 12x10, 100# pres. 


285 rpm., belt driven by 40 HP G.E. AC 
slipring Motors. 


SQUIRREL CAGE MOTORS— 


3 ph. 60 cy. 
Qu. HP Volts Make Type Speed 
25% 220/440 Cr. Wh. with speed 840 
reducers 

29 1% 220/440 Tig. 490 
25 2 220 /440 Cr. Wh. 685 

8 3 220/440 Cr. Wh. 850 

6 5 220 /440 G.E. vert. 1150 
30 5 220/440 Cr. Wh. 1140 
25 7% 220/440 Cr. Wh. 675 

2 15/30 220/440 West. MS 550/1100 
7 650 220/440 Wagner 850 

3 60 220/440 Allis Chal. with 1150 to 

speed reducers 209 rpm 

2 60 220/440 Cr. Wh. 670 

2 75 220/440 G.E. I-K 720 

1 75 220/440 West. 1750 

1 125 440 G.E, I-K 720 

1 125 220/550 G.E, I-K 400 

1 125 440 3.E. I-K 450 

1 125 440 G.E. I-K 514 

1 125 220/550 G.E. I-K 850 

1 150 220/440/550 G.E. I-K 514 

1 150 220/550 G.E, I-K 450 

1 150 550/220/440 G.E. 575 

1 200 2200 West. CS 870 

1 200 220/440 West. CS 580 

1 200 2200/440/220 West. CS 250 

1 200 440 G.E, I-K 720 

1 200 220/550 G.E. I-K 600 

1 200 220/550 G.F. I-K 514 

1 225 2200/440/220 G.E. TRE 200 

1 250 220/550 G.E, I-K 720 

1 300 2200/440/220 West. CS 400 

1 350 2200/440/220 West. CS 450 

1 400 2200/440/220 West. CS 600 

1 450 2200/440/220 West. CS 600 

1 400 2200/440/220 West. CS 500 

1 500 2200/440/220 West. CS 720 

ELEVATOR 


1—Westinghouse Elevator, traction type, 
3000 Ibs. Cap., platform 6x5, 2 gates on 
ear, 4 sets of bi-parting doors, planed 
steel tees for main guides complete with 
AC motor and constant pressure control, 
All automatic. 


INDUSTRIAL TRUCKS 


3—Elwell Parker Tow Tractors 7’ L. x 42” 
W. x 42” H. 4-16” wheels, ball bearing, 
4 wheel steer, 4 wheel drive, 20002 
DBP complete with Edison Batteries. 
1—Baker Tow Truck 8'1x64”hx48”" w. 
100—small steel trucks with oak platforms 
42”x24” heighth 17” with 4—12” rol- 
ler bearing wheels and 5th wheel in- 
cluding handles. 


SCALES 


6—Fair. Morse #11% 3 beams (2—200# ea. 
1—50 lbs.) platform 16%4x21%. 
9—Howe Scales 3 beams—platform 14%%x22. 


* FOR VICTORY T 


ODAY AND SOUND BUSINESS TOMORROW— * 
BUY WAR SAVINGS BONDS 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS 


DUQUESNE ELECTRIC & MFG. CO. 
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BERGER BROTHERS OVER 10,000 ITEMS IN STOCK FoR 


IMMEDIATE DELIVERY FROM EI’HER 
ELECTRIC MOTORS INC. ROCHESTER, N. Y. OR TOLEDO, CHio 
395 STATE ST. 


, REBUILT AND SOLD WITH A STANDARD 
ROCHESTER NEW YORK NEW GUARANTEE. 


MOTORS, GENERATORS, 
CONTROLS, TRANSFORMERS, 
MOTOR GENERATOR SETS, etc. 


THE FRED. W. KIEMLE 
33 N. SUPERIOR 


The Mark of 
Dependability 


‘ TRANSFORMERS 3 ph. 60 cy. A. C. MOTORS 
4—500 KVA Gen. Elec. Type H form KDD, 60 cy. H.P. Make Type Speed Volts 
Single phase, Primary 6900V or 11950 Y; second- 300 Gen.Elec. Sl. Rg. I FormM 600 220/440 
ary 2300V—with primary taps—circular coil H de- 220 Gen.Elec. Synch. ATI dir. com. 
sign. Ex. 8 PF 600 220/440 
6—150 KVA Gen. Elec. type H 2200/220/440 25 cy. 200 Wsghse. Sl. Rg. CW 900 220/440 
single phase. 200 Gen. Elec. Sq.Cg. I FormK 514 220/440 
1—200 KVA Allis Chal. 60 cy. 3 ph., 220/440. 175 = Ideal Sl. Rg. AVA 1750 2200 
1—300 KVA Gen. Elec. 60 cy. 3 ph., 220/440. 150 Gen. Elec. Sq.Cg. I K 600 2300 
150 Burke Sq.Cg. 3big 2ph 900 220/440 
ALTERNATORS 125 Gen. Ele. Sq.Ce 720 220/440 
200 KVA Gen. Elec. Ft. Wayne 3 ph., 60, 220/440, 
720 RPM. dine field. 3 ph. 25 cy. MOTORS 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., H.P. Make Type Speed Volts 
220/440 600 RPM., revolving field, built-in 200 Wsghse. SL Rg. CW 485 220/440 
“exciter. - 200 Gen.Elec. SI.Rg. IFormM 485 220/440 


150 Gen. Elec. SI. Rg. FormM 500 2200 


D. C. GENERATORS 150 Gen. Elec. SLRg. IFormM 750 2200 
150 KW Western Elec. 3 big, 3 wire, 150/230 V, 600 100 Wagner Sl. Rg. BR 750 220/440 
RPM. 100 Gen. Elec. SI. Rg. I FormM 750 220/440 
100 Wsghse. 6S 500 220/440 
50 KW Milwaukee, Comp. Wound 125 V, 600 RPM. 75 Waeghse. Sq.C. CC6 500 220/440 
75 Triumph Aut. Start 750 220/440 

FREQUENCY CHANGERS 75 Wagner Sq.C. BM 750 2200 


75 Gen. Elec. Var. BTA 375/750 440 


230V¥ DC MOTORS 


All sizes, voltages and cycles. 


* 400 H.P. SYNCHRONOUS MOTOR * | 
Complete A.C. Synchronous Motor 150 Burke Comp. Inter. 450/700 
105 Gen. Elec. CL-6 Shunt Wound 70 


1—400 H.P. Wsghse Syn. motor, 3 ph, 60 cy 4000/2300 V, 


400 RPM with built-in magnetic clutch. Complete panel 100 Sprague Cc Interpole 600 
mounted reduced voltage type Starting Control. Motor- 100 Northwestern K30 Comp. Inter. 1750 
Generator Set—factory built for excitation and clutch 100 Wsghse. SK143 Shunt Inter. 1750 
operation. 10 KW, 125 V, DC 1750 RPM, Type SK63, 85 Gen. Elec Vert Comp Wound 700 


Wsghse, with direct conn. 15 HP, Type CS, 3 ph, 60 


cy, 220/440 V. 40 Fair. Morse Ball big. Vert. Comp. 1740 


32 Sturdevant C Form P. Shunt Wound 190 


Only partial listing—Write or wire your inquiries 


o~ FRED. W. KIEMLE CO. MOTORS, GENERATORS, 
33.N. SUPERIOR ST. * || CONTROLS, TRANSFORMERS, 


. MOTOR GENERATOR SETS, etc. 
MOVER 10,000 ITEMS IN STOCK FOR ge 
IMMEDIATE DELIVERY FROM EITHER BERGER BROTHERS 
H ROCHESTER, N. Y. OR TOLEDO, OHIO ELECTRIC MOTORS INC. 
REBUILT AND SOLD WITH A STANDARD 395 STATE ST. 
NEW GUARANTEE, ROCHESTER ~NEW YORK 


Dependability 


POWER e February. 
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Make Type 

GE* I-P 
GE I-M 
GE I-M 17A 
GE 1-16 
West. CW 

E I-M 
GE MT 547 
West CW 
GE M 
GE I-L 
GE I-L 
GE MT 356 
GE MT 356 
GE I-M 


GE MT 
West. CW 
GE I-M 
West. cl 
GE I-M 15A 
Al-Ch. 

E I-M 
Al-Ch. 
GE ITC 5015 
GE MT 720 
West. CW 

MT 553 
GE MTC 5522 
GE MT 332 
Al-Ch. ARY 
Linc. 
GE MTC 5956 
West. CW 
MT 952 


Make Type RPM. 
500 West. CW 435 2 brg. 
300 West. Cw 435 
125 Al.Ch. 750 
125 KW GE ITT 1070, Fr. Chang. 
E I-M 1500 
GE MT 357 1550 
West. cl 465 
Al-Ch. 380 
GE I-M 705 
West. CW 750 
West. CW 750 
GE ITC 5015 475 
GE MT 337 705 
West. CW 480 
Wagner BR 500 
GE ITC 5008 635 
GE MT 512 700 
GE ITC 750 
25 cycle, 2200 volt 
GE I-M 500 
GE M 375 
GE I-M 500 
GE I-M 750 


550 volt—60 cy 


Above is only partial list, many additional items are 
always being added. Send us your requirements. 


“ELECTRIC EQUIPMENT’ =Stock Shipment 


SLIP RING MOTORS 
25 cycle—220/440 volt 


SPECIALS 
TRANSFORMERS 


3—200 KVA. General Electric H, KDD, 
60 cy. 6600-2300 v. ser. 3 million 

4—200 KVA. West. SK, 60 cy. 4000 v. 
220-108 v. ser. 1 million 


ALTERNATORS 


75 KW. 2200/60/3/900 G. h 
150 KW. 2200/60/3/900 G. E. 
200 KW. 550/60/3/720 G. E. 
300 KV. 2200/60/3/720 G. E. 


GAS ENGINE GEN. 


70 HP. Waukesha 1200 rpm. with either 
AC or DC generator 

12 KW. Buffalo Marine Engine, 125 volt, 
1750 rpm. DC Star 

17 KW. Buda Engine Century 125 v. 1500 
rpm. DC generator 


PUMPS WITH MOTORS 


250 HP. West. CS 
Ingersoll, 1000 GPM. 780 ft. hd. 2 stage 
2—125 HP. ditto, 300 GPM. 1100 ft. hd. 
2—100 HP. ditto, 300 GPM. 800 ft. hd. 


SQUIRREL CAGE MOTORS 
with comps. 


75 HP. G. E. KT 352, 440/60/3/900 rpm. 
6—100 HP. Al-Ch. AR 440/60/3/900 
6—150 HP. Al-Ch. AR 440/60/3/900 
2—200 HP. West. CS, 2200/60/3/1200 


STEAM ENGINE Gen. 


1000 KW. 250 v. West. SK, 90 rpm. with 
Penn Harris Cross compound engine 


MOTOR GEN. SETS 


1000 KW. 600 v. MPC, 1400 HP. 4400/ 
60/3/ATI synchronous 

50 KW. 250 v. Ridgeway, 225 HP. 
synchronous 

00 KW. ‘250 v. Cr-Wh. 150 HP. 
2200/60/3/1800 squirrel cage 

50 KW. 125/250 v. West. SK, 1200 rpm. 
75 HP. sq. or syn. drive 

25 KW. 125 v. Ideal 40 HP. 440/60/3 
/1800 sq. cage drive 


WLB RULING L-221 
‘'(ii) The purchaser shall have 
attempted to obtain, from at least 
three dealers, a used motor or 
generator for the purpose for 
which the new motor or generator 
is sought to be purchased:'' 


OUR STOCK INCLUDES THE FOLLOWING 


TRANSFORMERS SAFETY SWITCHES CAPACITORS 
METERS PANEL BOARDS COMPENSATORS 
MOTORS ALTERNATORS GAS ENGINES 


We will buy for cash and resell to defense plants. 


ELECTRIC EQUIPMENT CO. 


Ave. «ROCHESTER, N. Y. 


te) 
Its 
440 
‘440 | 
H.P. Make Type RPM. 
20 GEI-M 514 
) 200 West. CW 585 
) 200 West. 900 ce 
150 GE 1-15,M 875 
/440 150 Cr.Wh. 900 
150 West. cw 1800 
/440 100 GE I-M 720 
GE MT 336 065 
100 GE I-M 900 
100 West. cw 1200 
100 GEI-4 1-4 1750 
olts 75 AL-Ch. 490 2200 volt—60 cy ' 
7 GE MT 356 720 
75 Al-Ch. 900 H.-P. RPM. 3 
75 GE I-M 1800 400 257 ms 
/440 GE MT 56 600 300 1200 
0 60 GE MT 346 900 206 600 2 brg 
60 GE MT 536 1160 150 600 
" 55 GE I-M 490 150 720 
50 GE MT 352 690 150 900 . 
)/440 50 GE I-M 1200 125 1800 
)/440 50 Cr.Wh. 21Q 1150 100 1200 NEG 
50 GE M T 536 1150 100 720 aah 
)/440 50 GE MT 536 1165 86 514 . 
) /440 40 West. CW 690 75 720 chs 
40 GE MT 346 690 75 720 . 
)/440 40 GE MT 342 900 75 900 i 
0 40 GE MTC 5522 1140 60 1800 ‘ss 
30 West. CW 1160 
30 West. CW (2ph.)_ 1160 
2 GE MT 326 850 
% GE MT-326 1200 
20 Cr. Wh. 1200 6 220 ; 
peed | 20 West. CW (2Ph.) 1160 514 
15 GE MT 322 845 1 720 
0/700 15 GE MT 312 845 1 720 3 br. ‘ 
700 15 West. HF 870 720 
5 GE I-M 900 
600 15 West. CW 900 ! 900 
GE MT 501 1800 720 
1750 10 GE MT 510 840 I 514 
1750 10 GE M-M 1120 
10 West. CW 1160 1155 
700 10 GE MT 752-1720 1200 
7} GE MT 201 1080 1200 e, 
1740 7} ALCh. ARY 1200 1200 
5 West. CW 1120 
5 ALCh. 1130 900 
§ GE MT 936 1200 1150 
5 GE MT 1700 1750 
5 West. cw 1800 1145 
SOND 
ORIWES 
— i | 
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DEPENDABLE 


Turbo-Generators 


A PARTIAL LIST OF OUR INVENTORY 


1—G.E. 3125-KVA, 3600-RPM, Condensing: 
3/60/2300-v, 200+, 100° SH, 28” vacu- 
um: Surface or Low Level Jet Conden- 
ser. 

l—Westinghouse 2500-KVA, 3600-RPM, 
Condensing: 3/60/600-v, 200+, 100° 
SH, 28” Vacuum: Low Level Jet Con- 
denser. 

1—G.E., 1875-KVA, 3600-RPM, Condensing: 
3/60/600-v, 200+, 100° SH, 28” Va- 
cuum: Surface or Jet Condenser. 


1—Allis-Chalmers 1250-KVA, 3600-RPM., 
3/60/2300-v, 200+, 500° TT: Surface 
Condenser. 

1—Westinghouse 1250-KVA, 250-v. direct 
current, condensing, 150/250-Lbs., Sur- 
face Condenser. 

1—Allis-Chalmers 937-KVA. 3600-RPM. 
Condensing: 3/60/2300-v, 200+. 500° 
TT: Surface Condenser. 

1—G.E., 625-KVA, 3600-RPM, Condensing: 
3/60/2300-v, 200+, 500° TT, 28” vacuum. 


1—G.E., 1563-KVA, Non-condensing 3600- 
RPM, 3/60/600-v: 150+, 100° SH, 20+ 


back pressure. 


WILMS, WEAVER & CO. 


Penobscot Building 


1—G.E., 250-KVA, Non-condensing. 3600- 
RPM: 3/60/480-v, 150+. 0° SH, 28” 
Vacuum, 10+ G. back pressure. 


DETROIT, MICH. 


FREQUENCY CHANGER 


1400 HP 460 volts, 3 phase, 60 cycle, 300 


amps. 1250 KVA er fac- 
9 50-deg. rise, type ATI-24, 1250- 

M360 form C, with synchronous wind- 
val field amps. 102, KW, 460 
v 3 25 cycle, Joo RPM, 1570 
wer factor ‘8 50- 

oo rise type ark 10-1200-M-300 form 
Cc, synchronous field amps. 


121, with direct-con exciter. 


15 
15 


MOTOR-GENERATOR SETS 


KW Elliott 250 v DC 440 v. syn. 
KW Westg. 250 v DC 2200 v. syn. 
KW Westg. 115 v DC 2200 vy. syn. 
KW Ideal 115 v DC 2200 v. syn. 
KW Ideal 250 v. DC 440 vy. syn. 

W G.E. 3-wire, 2200/440, ind, 
KW Allis w. ind. 


HP Wte. 110 v. DC 75 KVA 2200 v. 
KW G.E, (2) 125 v DC 3/25/220 AC. 
KW G.E. 125 v DC 220 v. syn. 

KW G.E. 250 v DC 440 v. ind. 

KW G.E. 250 v DC 2200 v. syn. 
KW G.E. 125 v DC 220 v. syn. 

KW Al. Ch. 115 v DC 2200 v. ind. 
KW Al. Ch. 125 v DC 2300/440 ind. 
KW G.E. 125 v DC 4000/2200 ind. 
KW G.E. 110 v DC 2200 v. syn. 


22% KW G.E. 125 v DC 220/440 ind. 


KW Ideal 240 v DC 220 v. ind. 
KW G.E. 220 vy DC 220 v. ind, 


CHICAGO 


Deal in Turbo-Generators Exclusively 220 
Quen 
1 
1 
1 
1 
2 
3 
1 
1 
5 
} 
j bi 
—the immediate answer to your power problems! ; 
2 
5 
SLIPRING HP Volts Speed a 
~ Make Type FVolts Speed 5000 G.E, 
2850 Wee. cw #600 | ATI 4600/2300 si 
1500 Al. Ch. ANY 2200 485 El. Machy 6600 450 
800 cw 443 750 Weste. 4000/2200 1200 
600 G.F. (2) 2200 1770 650 Al. C 3200 1200 
350 G.E. MT 2300 4 720 
350 Al. Ch 2200 300 190 Elec. Machy. 440 
200 G.E. I-M 240 293 TRANSFORMERS 
300 I-M 2200 514] OU. Make Type Pri. See. 
GE. 220 600 150 3 te. SK  2300/115 480/240 
200 Wte. cw 440 870 | 135 Kuhiman 2306 2 
200 Howell RI. bre 440 00 G.E. (25cy) HT 2 
244/123 
GE. 3200 30 Ma oney 290/240 
se We. cw 440 580 | 30 3 Moloney HE 1150/2300 230/460 
150 Wagner BR 440 1140 7% G.E. 3 ph. 6000Y Soa 
150 MT 440 875 7 G.E.3 ph. H 2200 230 
150 Wtg. 440 600 7% GE. H_ 1100/2200 244/48 
= Kuhiman air aid 7460 1/1.5/2 
150 G.E. I-M 220 600 
150 G.E. I-M 220 585 SQUIRREL CAGE 
125 Wtg. cw 2300 
100 G.E. I-M 2300 600 | 5 coz. KTP 557 2200 1800 
100 West. cw 440 575 | 308 1150 
100 G.E. I-M 220 570 200 I-K 440 1200 
75 Northwestern HW-50 220 1740 200 W cs 440 580 
75 Allis Chal. ARY 220 1160 | 200 G. I-K 440 4 
75 Wte. cw 440 1160 | 150 Weg. (2) CCL 440 - 
75 Allis Chal. ARY 220 865 75 Ch 
75 Cr. Wheeler 24Q 220 720 0 570 
75 Allis Chal. 2200 690 | 60 Wtg.bb CSVert.(4) 2200 1750 
75 Westg. F 440 690 60 20 


WRITE, PHONE OR WIRE 


ELECTRIC CO., 


1320 W. 22ND ST. 
CHICAGO, ILL. 


POWER e February, 
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j 
800 
300 
235 
225 
150 
400 
100 
100 
100 KV 
100 
90 
75 
75 
75 
75 
70 
50 
50 
50 
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THIS LIST OF ITEMS 
READY FOR IMMEDIATE DELIVERY! 


| ,BOILERS GENERATOR SETS 


‘§|—316 H.P. Heine Water Tube Boilers, 180 Ibs. pressure, 1—Ridgway, 750 KW Turbo Generator Set, 1800 RPM, 

‘i ASME code, complete with Jones 3 retort underfeed mixed pressure turbine, 230 volt, DC Generator, com- 

IE _ stokers, soot blowers, valves and.-imng, like new. plete with 3650 sq. ft. Wneeler Surface Condenser. 

2-500 H.P. Heine Water Tube Boilers, 200 |b. pressure, 1—1000 KW General Electric Turbo Generator Set, 

‘complete with Combustion Engineering Type E under- 3 phase, 60 cycle, 2300 volt, 3600 RPM, turbine, 
feed stokers. 125 Ibs. pressure with low level jet condenser. 


SMALL AND MEDIUM SIZE MOTORS FOR SHIPMENT 


220/440 VOLT AC—SQUIRREL CAGE 2300 VOLT—SQUIRREL CAGE MOTORS 
HP Make Speed Quan, HP Mek Speed 
40 We 720 & GE 720 
30 Rel 1200 308 3 50 West SK 565 
3 20 Rel 900 1 40 GE 1800 : Lc 650 
20 West 1200 2 35 GE 900 575 
$45 Re’ 300 = 1608 West 650 
1 20 West SK 850 
1200 SYNCHRONOUS Rel T 885 
CE 3600 1—268 HP GE with belted Exciter—2300 V. 600 rpm § 
3 5 GE 1200 2—75 HP GE with direct conn. Exciters—220 V. 1 15 West SK 1150 
5 3 Imp 3600 = 6 15 Rel T 850 
a 1 30 900 Quan. HP Make Spe Quantity of small sizes from '/2 to 10 H.P. 
2 150 Al. Ch. 720 1 25 GE 900 
1200 50 West 720 2 15 GE 900 in addition to those listed. 
225 
720 
ia % MOTOR GEN. SET 
of ra 300 KW Gen. Elec. Syn. Motor Gen- * i UBES 
14/122 ail erator set. Motor: 435 H.P., 
10/122 ‘ 
BE ~~ 3 ph. 60 4000 V., 1200 
230 RPM, Type ATI. Gen; 300 KW 
30/460 ov » TYP 
14/458 Sunt ” idle type MPC 250 V, 1200 RPM. 9,000 Condenser 
1.5/2 
1 Tubes I" OD 20 


by STEAM ENGINES 
100 KW Skinner Unaflow 1504, 250 RPM direct 


connected to I15 Volt West. Generator 
cpd. Interpole 


80 HP Chandler & Taylor 13xl6—200 RPM 
100# pressure 


HEAT 


5 BOND ST. Algonquin 4-3874 NEW YORK CITY, N. Y. 
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Gauge Admiralty 


18 ft., long like new 
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Brew. 


TURBO UNITS—60 Cy. 


1—12000 KW General Electric Cond. 

i— 6250 KVA General Electric Cond. 
4000 KW General Electric Cond. 
i— 4000 KVA Allis Chalmers Cond. 
i— 3125 KVA General Electric Cond. 
i— 2859 KVA Westinghouse Cond. 

i— 1250 KVA General Electric Cond. 
i— 937 KVA General Electric Cond. 
i— 750 KVA General Electric Cond. 
i— 375 KVA General Electric Cond. 
i— 250 KVA General Electric Cond. 
i— 938 KVA West. 3752 1.P. 1002 B.P. N-C 
i— 937 KVA Moore-Allis N-C. Bleeder 
i— 312 KVA Moore Non-Condensing 
i— 250 KVA Westinghouse Non-C. 

i— 125 KVA Moore Non-Condensing 
i— 125 KVA Westinghouse Non-C. 

i— 63.5 KVA Westinghouse Non-C. 


STEAM ENGINE UNITS—60 Cy. 


i—1067 KVA Nordberg Uniflow 

2— 937 KVA Nordberg Uniflow 

i— 500 KVA Rice & Sargent Corliss 
i— 325 KVA Skinner Unifiow 


i— 250 KVA Harrisburg Uniflow 
i— 150 KVA Hamilton Poppet Valve 


DC STEAM ENGINE UNITS 


1—500 KW Skinner Uniflow 250 V. 
1—350 KW Ridgway 4-valve 250 V. 
1—300 KW Skinner Uniflow 250 V. 
i—300 KW Erie City 4-valve 250 V. 
1—200 KW Chuse 4-valve 250 V. 

i—150 KW Erie Ball 4-valve 250 V. 
1—150 KW Ames Uniflow 125 V. 

i—100 KW Ames Uniflow 120 V. 

i—100 KW Elliott 4 valve 250 V. 3-wire 
i— 75 KW Skinner Uniflow 250 

i— 50 KW Ames Uniflow 125/250 V. 3-wire 


OIL & GAS ENGINE UNITS—60 Cy. 


i—1000 KVA (gas) 240 V. 

i— 720 KW Mcint.-Seymour 2300 V. 
i— 400 KW West. (gas) 440 V. 

i— 312 KVA Anderson 2400 V. 

i— 49.5 KVA Fairbanks Morse 120 V. 
i— 32 KVA Fairbanks Morse 120 V. 


WATER TUBE BOILERS 
4—1000 HP Heine 250-Ib. Oil Fired 
1—1000 HP Edge Moor 200-Ib. Stokers 
i— 800 HP Connelly 250-ib. Stoker 
4— 750 HP Edge Moor 200-Ib. 
2— 633 HP Bigelow Hornsby 225-Ib. 
6— 600 HP Stirling 180-Ib. Stokers 
2— 520 HP Heine 200-Ib. Hand Fired 


i— 512 HP Stirling 200-ib. Stoker 

2— 490 HP Stirling 200-ib. 

8— 400 HP Stirling 200-Ib. 

i— 400 HP B. W. 160-Ib. Stoker 

— 350 HP Stirling 200-Ib. 

HP B. & W. 200-Ib. McClave-Brooks 
oker 
302 HP B. & W. 200-ib. Hand Fired 


2— 282 HP Edge Moor 200-Ib. Stokers 


STOKERS 


4— 14-Retort Westinghouse 
2— 6-Retort Taylor 

2— 5-Retort Westinghouse 
2— 4- pent Westinghouse 
5—200 HP Huber 


SYNCHRONOUS MOTORS—60 Cy. 
2—200 HP Electric Machy. 6600 V. ne 


i—175 HP General Electric 230 V. 225 RPM 
i—175 HP General Electric 220 V. 200 RPM 
i—150 HP General Electric 440 V. 164 RPM 
1—100 HP General Electric 2300 V. 240 RPM 


MOTOR GENERATOR SETS—60 Cy. 


i—1500 KW General Electric 600 V. DC 

i—1000 KW General Electric 600 V. DC 
i— 500 KW General Electric 600 V. DC 

i— 300 KW General Electric 275 V. DC 

2— 200 KW Westinghouse 125 V. DC 

i— 100 KW General Electric 125 V. DC 

i— 75 KW General Electric 125 V. DC 
ROTARY CONVERTERS—60 Cy. 

i—1000 KW Westinghouse, 600 V. 

i— 750 KW Westinghouse, 600 V. 

i— 500 KW General Electric, 250 V. 

i— 500 KW General Electric, 600 V. 

2— 300 KW General Electric, 600 V. 


50 CHURCH STREET, NEW YORK CITY 
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i—10000 KVA G. E., 


OIL CIRCUIT BREAKERS 

87 KV Am.Br.Bov. AF22 Outdoor 
73 KV West. os Outdoor 
73 K E. FKO 36 Outdoor 


Vv West. u 
. 15 KV Kelman CB-76 Outdoor 
15 KV G FKO-60-B Outdoor 
DUCTION MOTOR S—60 Cy. 
slip ring 2300 V. 120 RPM 
. slip ring 2300 V. 300 RPM 
stip ring 3800 V. 1800 
=> cage 440 V. 600 RP 
cage 4000 V. 1200 RPM 
* Sip ring 2200 V. 450 RPM 
UENCY CHANGERS 
st. 25/62'/2 cy. 750 RPM 
- 60/25 300 RPM 
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25/ . 300 RPM 
00/25 ey 514 


5/60 cy. 300 R 
NOUS "CONDENSERS 
. 13200 V. 514 RPM 
W. 11000 V. 
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600 
5000 KVA Allis, 72000/6600 V. 3 ph. 

oe KVA Allis, 33000/480 V. 

250 KVA Penn, 2300 V. 


Y/2300 V. 3 ph. 
1500 KVA Pitts., 220006 600 V 
1000 KVA G. E., 23000- 11300/$75 Vv. 
667 KVA West.. 22000-1 1000/2300 V. 


00 KVA Pitts.. 13200/4600 V. 3 


KVA American, 13800/2300 V 
450 KVA G. E., 13200/240-480 V. 3 ph. 
150 KVA Pitts., 13800 /230-460 V. 
150 KVA Pitts., 1000/2400 Vv. 
00 A West. 


000 KVA Pitts.. 2300-4 600/550 V. 
667 KVA G. E., 230 awe 480-460 V. 
100 KVA Pitts., 2300/575 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Worrman & Co., Inc. 


A C TURBINE UNITS 


6250 KVA. G.E. 2300 V. Cond. 
2500 KVA G.E. 2300 V. Cond. 
1875 KVA Al. Chal. 2300 V. Cond. 
1500 KVA 
1250 KVA G.E. 2300 V. Cond. 

1000 KVA Wehse. 2 ph., 600 V. Cond. 


Al. Chal. 480 V., low press. 


937 KVA AI. Chal.-Moore 480 V., Non- 
Cond. and bleeder 


937 KVA Al. Chal. 2300 V. Cond. 

937 KVA Al. Chal.-Elliot Mixed Pres. 
780 KVA Al. Chal. 2300 V. Cond. 

780 KVA Al. Chal.-Terry 600 V.; Auto 


bleeder 
625 KVA Weghse. 2300 V. Cond. 
625 KVA G.E. 2300 V. Cond. 


625 KVA Al. Chal.-Elliot 240/480 V. 
Auto bleeder 


375 KVA G.E. 2300 V. bleeder 

375 KVA G.E. 2300 V. Non-Cond. 
312 KVA Ridway-Elliot 480 V. Cond. 
150 KVA Wehse. 240 V. Cond. 


STEAM ENGINE SETS 


1000 KW Al. Chal. 240 V.; with Al. Chal. 


cross comp. Condensing Engine 
312 KVA G.E. 2300 V. A.C.; with Chuse 
Unifiow Engine 
200 KW GE. 125 V. with Erie Ball 4 
V. Engine 
200 KW GE. 125 V. with Skinner 
Uniflow Engine 
150 KW G.E. 240 V. with Erie Ball 4 V. 
Engine 
125 KW GE. 240 V. with Erie Ball 4 
ngine 
100 a G.E. 240 V. with Erie Ball 4 
V. Engine 
100 KW G.E. 125 V. with Erie Ball 4 V. 
ngine 
20 x 21 Skinner Uniflow, belted, 175 
Ibs. (15 to 25 Ibs. b.p.) 


@ BLEEDER TURBINE UNIT 
625 KVA Allis Chalmers-Elliott 3 

60 cy. 240/480 v.; automatic bi 

with jet or surface condenser 


TRANSFORMERS 


687 KVA (2) Maloney 13800—460 V. 
500 KVA (3) Al. Chal. 33000—440 V. 
250 KVA (3) Packard 22000—2300 V. 
250 KVA (2) G.E. 6600-2300 V. 

150 (2) GE. 2300/4000-115/230 


100 KVA (3) Al. Chal. 22000—440 V. 
100 KVA (6) G.E. 13200—2300 V. 


FIRE PUMPS (Motor Driven) 


1600 GPM Al. Chal. 216’ head; dir. con. 
1500 GPM Worthington 216’ head; dir. 


con. 
850 GPM Al. Chal. 243’ head; dir. con. 
8” Hill 2 stage; dir. con. 


STOKER 
Illinois Chain Grate for 1300 HP 


POWER PLANT EQUIPMENT 


COAL PULVERIZERS 


8000 Ibs. Fuller Bonnett; Motor Driven 
6000 lbs. Whiting; Motor driven 
2—4500 Ibs. Erie City; Motor Driven 


ROTARY CONVERTER 


1250 KW GE. 240 V.; with 2300 V. 
Transformer 


COMPRESSORS 
250 CFM Pennsylvania 150 Ibs.; dir. 
con. 60 HP Syn. Motor 
2—165 CFM Chicago pneu. 50-70 lbs. 


with motors 


2—103 CFM Chicago pneu. 75 |bs.j 
with motors 


BOILERS (ASME) 


749 HP (4) Edgemoor 200 lbs. 
500 HP Murray (Heine) 180 Ibs. 
298 HP (3) Sterling 200 Ibs. 
253 HP (2) Heine 160 Ibs. 


SURFACE CONDENSERS 
3850 Sq. Ft. Worthington 
2400 Sq. Ft. Al. Chal. 
800 Sq. Ft. Wheeler 
625 Sq. Ft. Wheeler 


DIESEL ENGINE SETS 


900 KVA G.E. 3 ph.—MclIntosh-Sey. 
375 KVA Weghse. 3 ph.—Busch-Sulzer 
312 KVA Burke 3 ph.—Anderson 
219 KVA G.E. 3 ph.—Worthington 
200 KVA G.E. 3 ph.—Buch-Sulzer 
50 HP Fairbanks “VA” belted 
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i— 800 
. 2— 600 
i— 400 
2— 600 tdoor 
4— 400 Outdoor 
2—1000 tdoor 
; 2— 600 
= 
4—3500 
9 2— 800 
2— 400 
| 
: i—290 HP Allis Chalmers 2300 V. 600 RPM 1 >M 
\—200 HP General Electric 2200 V. 1800 RPM M 
TRANSF : Ph. 60 Cy. 
| 
1 
= | 
| 
| 
| 
H 
; RF 
i 
i 3 LAI 
y TR 
iy | | 


MOTORS 


Prices on Application 
3 PHASE, 60 CYCLE, 220/440 V. 


HP Make RPM Type Frame 

5 West. 1200 CCL 2 phase 

5 American 6 totally enc. ball bearing 
7% Gen. Elect. 1800 KT 944 

7% Gen. Elect. 1800 KQ 944 2 phase 
10 Fairbanks Morse900 KBY 

10 Crocker Wheeler 900 Nema 365 

10 Burke 1800 

15 Reliance 1200 2 phase 

15 Howell 900 2 phase 

20 Gen. Elect. 1800 KQ501 2 phase 

20 Gen. Elect. 565 =I Form K 

25 Gen. Elect. 1740 KQ312 2 phase 

25 1200 ball bearing 2 phase 

25 Gen. Elect’ 1800 KT 312 

30 Gen. Elect. 3600 KT 513 

30 Armor 695 ball bearing 2 phase 

50. «West. 1200 MS 


50 Fairbanks Morse 1800 ball bearing 


50 Fairbanks Morse 1800 ball bearing 

50 «West. 1800 CS 

60 Gen. Elect. 1800 I form K 
75 Gen. EFect. 1800 I form K 
75 Gen. Elect. 900 KT 552 

100 Gen. Elect. 1800 I form K 
100 West. 1800 CS 

150 Gen. Elect. 1200 I form K 
15¢ Gen. Elect. 1200 I form K 


MOTOR GENERATOR SETS 


1—100 KW Ridgeway sets 250 v. DC. 1200 RPM 
direct connected to 150 HP. Ridgeway synchron- 
ous motors, 3/2200/60/1200 complete with panels. 

1—100 KW. Crocker Wheeler 250 v. DC 500 RPM 
direct connected to 150 HP General Electric Mo- 
tor 3 PH 25 ecyele 2200 volts 500 RPM, complete. 

1—75 KW Ridgeway 140 v. DC 1200 RPM direct 
connected to 120 HP Ridgeway synchronous motor 
3/2200/60/1200 RPM. Complete. 

1—35 KW Westinghouse Generator 125 volt DC 1450 
RPM direct connected to 53 HP West. CS motor 
3 ph. 25 cy. 220 v. 1450 RPM. Complete. 


25 Rotary Converter 


1—150 Allis Chalmers Rotary 250 
Volts D.C. 500 R.P.M. complete 
with panels. Transformer 25 
cycle, 2300 volts. 


SLIPRING MOTORS 
60 CYCLE, 3 PHASE, 220/440 VOLTS 


HP Make Speed Type Frame 
10 Gen. Elect. 1800 MT 303 
15 Gen. Elect. 1800 I form M 
20 Gen. Elect. 545 MT 332 
20 Westinghouse 575 CW A 
20 Westinghouse 575 CW ball bearing 
25 Westinghouse 690 cw 
30 Gen. Elect 1800 MT 327 
30 Gen. Elect. 1800 I form M 
40 Westinghouse 690 CW 748 
40 Westinghouse 690 cw 748A 
40 Westinghouse 690 CW 748A 
40 Westinghouse 690 CW 748A 
50 Westinghouse 900 Cw 
60 Westinghouse 720 Cw 2200 volt 
75 Westinghouse 1800 CW 
300 Gen. Elect. 1200 I form M 
500 Westinghouse 600 CW 
TRANSFORMERS 
Amt. Kva. Make Cycle Voltage 
21 25 G.E. 25 2300/230/460 
6 40 G.E. 5 2300/230/460 
6 30) 25 2300/115/230 
24 50 G.E. 25 2300/230/460 
3 Packard 25 6900/230/460 
18 50 G.E. 0 4160/4600/230/460 
3 75 60 60 4160/4600 /230 /460 
18 100 G.E 60 4160/4600 /230/460 
3 100 Kuhlman 25 2300/230/460 
3 200 G.E. () 2300/230/460 
3 200 G.E. 60 6900 /230 /460 
3 200 Kuhlman 60 4160 4600, /230/460 
3 500 Pitts. 25 11500/220 
3 1000 Pitts. 60 3300) 4600/230/460 


BUFFALO, N. Y. 


Prices on Application 
3 PHASE, 25 CYCLE, 220/440 VOLTS 


HP Make RPM Type Frame 
50 Gen. Elect. 750 =O form K 
Westinghouse 750 CS 
75 Gen. Elect. 750 KT 357 
75 Gen. Elect 750 =I form K 
100 Gen. Elect 750 form K 
100 Gen. Elect 300 «117 form K 
150 Gen. 750 form K 
150 Gen. Elec 750 form K 
200 Westinghouse 460 a 2200 volt 
200 Gen. Elec 750 form K 
225 Machinery 500 5200 volt synhronous 
1150 Gen. Elec 375 2300 voltsynchronous 
200 Wertinghoue 235 CW slipring 


SPECIAL MOTORS 
H.P. General Electric Syne’ Motor, 3 
25 cy., 11,500/6600/2200 V., 375 RPM. 

500 H.P. Allis-C halmers, 3 ph. 25 cy., 440 V., 490 
R.P.M., Complete. 

300 HP. ’G.E. Slipring. 25 cy., 3 ph., 2200 V., 500 
RPM, 3 bearing; complete with controls. 

225 We Electrie Mehy Co. Synchronous, 3 ph., 25 
cy., 2200 V., 500 R.P.M. with controls. 

1—100 HLP. G.E. Synch. Motors, 3 ph., 25 ey., 
220/440 V., with control equipment. 

1 eee Gen. Elec. Motor 230 v. DC. Type CD83 

1—75 HP. . Motor Type SK, 230 v. DC 
475/950 RPM variable speed. 


FREQUENCY CHANGERS 
2—1250 KVA Gen. Elec. Synchronous—motor 3/25/ 
2200 750 RPM. direct connected to Generator 
3/62%4/440 V. Complete with exciters and panels. 
1—200 KW General Electric 3 ph., 60 cy., 2300 V. 
direct connected to 290 HP. Gen. Elec. Synchron- 
ous Motor, 3 ph., 25 cy., 440 volt, 750 RPM. 
Complete with panels. 


_ 1—120 KVA Gen. Elec. Induction Frequency Changer, 


V., 3 Phase, 6244 Cycle. Driving motor 100 
P., 3/25/440 RPM. Complete. 
94 KVA Synchronous Set Generator, 


63% cy... 230 v., 750 RPM with panels. Motor 112 
HP. 3/25/2300/750 Synchronour with starting 
equipment. 


ELECTRIC CO., INC. 


CL. 4758 


Driven MOTORS 
F Dn. H.P, ake Type olts 
100° Whse Crane #5542 230 750 
128  Whse. 230 1100 
R Roth 128RS 230 1750 
300 V. A.C. SQUIRREL CAGE 
200 Whs 3/60/220/440 720 
m GE. fie 3/60/220/440 600 
25 Al.-Ch. ARW  3/60/220/440 3500 
7% Wag. 31V 
84RN  3/60/220/440 514 
A. C. SLIP RING 
70 Ibs., 0 Whse. CW 3/21/440 365 
20 IM _—-3/60/220/440 600 
5 Ibs.; Lincoln 3/60/220/440 600 
r 


150 3-brg.1M 


3/60/220/440 450 
190 3-brg.IM 


3/60/220/440 600 


6.E. IM 3/60/220/440 600 
A. SYNCHRONOUS 
G.E., type ATB 3/60/220/440 V., 600 


=RS 
SWITCHBOARDS 

BUILT TO SPECIFICATIONS. A 
BOARD INSTRUMENTS ANRND CURRENT 
TRANSFORMERS, 

»-Sey- 

Sulzer 

on 

zton 


A. C. SINGLE PHASE—60 CYCLE 


| 10 Century RS 110/220 900 

15 Wagner BA 110/220 900 

| 25 Century RS 110/220 1200 


65 Cr.-Wh, H Comp. 500 1750 


a K.W. Make Type Wind. Volts RPM 
65 Cr.-Wh. H Comp. 250 1750 


A. C. 
1—225 KVA G.E. type ATB 3/60/220/440 V., 600 


R. 

I—187!/p Gen. Elec., 8. p.f. dir. 
conn. exciter, 3/60/240/480 V. 720 R 

type ATB, /240/406/ 2300 


I—150 KVA Allis Chalmers, 3/60/2300 V. 900 
R.P.M. with belted exciter. 

I1—50 KVA General Electric, ATB, 3/60/220/440 V, 
1200 RPM Built in Exciter. 

I—40 KVA Fairbanks Morse, 3/60/220/440/2300 V, 


1200 RPM. 

1—37!/2 KW Elec. Mchy., .8 p.f. 3/60/240/480/2400 
V. 400 R.P.M. with belted exciter. 

2—30 KW Gen. Elec., type ATB, p.f. .75, 3/60/220 
V., 720 R.P.M. with dir. conn. exciter’ 


MANY MORE ITEMS 
These listings are only a small fraction of our 
stock. Let us know your requirements. All in- 
quiries will receive prompt and courteous replies. 


PHONE e WIRE WRITE 


2634 S. WABASH AVENUE, CHICAGO, ILLINOIS 


PIONEER 


Celelrating Our 50th Anniversary 


PLATING GENERATOR 


1000 Ampere Hobart, 6-12 volts, Ball Bearing, 


3/60/220/440 V, 1750 R.P.M. 
M. G. SETS 


1—3 K.W. Hertner, 110 V. D.C. vertical dir. conn. 


to 7 H.P. 3/60/220/440 V. 1800 R.P.M 


I—40 K.W. Gen. Elec., type CL, 125 V. D.C. dir. 
conn. to 60 H.P. Gen. Elec. 3/60/440/2300/4000 


Vv. 900 R.P.M. 


1—75 KW Gen. Elec., type DLC, 125V dir. conn. 
to 115 H.P. Ge.n Elec., type K 3/60/2300/4000V. 
1—100 KW General Electric, Type TCC, 3 Phase, 
275 Volts D.C. 1200 RPM Rotary Converter com- 


plete with Transformers, Switchboards 
Accessories. 


I—150 K.W. Wstghse. Rotary Converter, 250 V. 
D.C. complete with transformer, starting equip- 


ment and D.C. panel. 


1—200 K.W. Wstghse. Rotary Converter, 250 V. 
D.C. complete with transformer, starting equip- 


ment and D.C. panel. 


i—300 K.W. Allis Chalmers, 600 V. D.C. dir. 
conn. to Allis Chalmers synchr. 2 bearing 


unit, 3/60/2300 V. 600 R.P.M. 
METERS 


WATT HOUR METERS, SINGLE PHASE, POLY 
PHASE, D.C., ALL MAKES AND CAPACITIES. 


SWITCHES 


SAFETY SWITCHES. LARGE ASSORTMENT. ALL 
SIZES, 2 AND 3 POLE, ATTRACTIVE PRICES. 


OIL SWITCHES 


I> 1893 


Hie Grade Rebull! 


CUIT BREAKERS, ASSORTED 
ND MAKES AT VERY LOW PRICES. 


G@ SEARCHLIGHT SECTION @ 
TRANSFORMERS 
124 CHURCH ST. 
Y. 
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G@ SEARCHLIGHT SECTION @ 


SQUIRREL CAGE SQIRREL CAGE CENTRIFUGAL PUMPS 

220/40 VOLTS 2300 VOLTS 1—Goyne Pump Co. 12" volute acid re. 
I— HP GE IE 15K 1200 | 1—200 HP GE I-K 1800 sisting bronze 1200 RPM, 6000 GPM, 
1—200 HP WEM CS 1200 | !— 75 HP Allis 1800 205 ft., head on base, ready to re- 
i—100 HP GE KT 900 | I—I50 HP GE I-K 720 ceive driver. 
1—100 HP Allis 900 2— 50 HP GE KT 600 
HP GE IK 1200 i— 40 HP GE KT 1200 resisting 
I—150 HP WEM CS 1200 | I!— 40 HP Electro Dyn. 1800 ronze 160 ft. head, 1200 
|— 75 HP WEM CS 580 i— 30 HP F. B. Morse 1200 RPM. on base, ready to receive 
I— 75 HP GE IK 690 I— 75 HP GE KT 600 driver. 
75 HP GE IK +4 ~ 2 ph. an 1—Barrett-Haentjens C.l. bronze fitted, 
ws 345 850 GPM, 210 ft. head, 1750 RPM, 
—_ ; earing NEW 230 VOLTS SK V, 60 cycle, 3 phase, squirrel cage 
2— 75 HP GE IK 1200 1—30 HP SK 93 1750 CP : 
I— 75 HP WSM CS 1200 1—20 HP SK 100-L 900 CP 1—Worthington, 4" C.l. bronze fitted, 
I— 40 HP GE KT 1200 2—25 HP SK 100-L 1150 CP 600 GPM. 186 ft. head, with 50 H.P, 
I— 40 HP GE KT 690 1—20 HP SK 93 1150 CP G.E. KT., 440 volts, 60 cycle, 3 phase, 
I— 40 HP WEM CS 1160 I—10 HP SK 60-L 1150 CP 1750 RPM. 


MOTORS TRANSFORMERS GENERATOR SETS ROTARY CONVERTERS 
ALTERNATORS PUMPS HOISTS COMPRESSORS 


Approximately 4000 other AC-DC — Motor Generator Sets — 
Transformers—Pumps—Fans—Compressors—Hoists, etc. 


PENN ELECTRICAL ENGINEERING COMPANY 


517 ASH STREET, SCRANTON, PA. 


SYNCHRONOUS CONVERTERS VY Motor Generator Sets—Synchronous Mofors, etc, © 


800 KW WEST. 250 0.C. 2300/4000 A.C. 1200 RPM MOTOR GENERATOR SETS & ROTARIES SLIP RING MOTORS 3 phase, 60 cycle 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 3 phase, 60 cycle, A.C. Allis-Chalmers 250 HP 600 RPM 440 Volt 
300 KW G.E. 250 D.C. 2309/4000 A.C. 1200 RPM. 2—West. 250 KW 250 Volt rotaries G. E. 60 HP 600 RPM 440 Volt 
200 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 1—West. 100 KW 250 Volt rotaries G. E. 62% HP 1150 RPM 440/220 Volt 
150 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM VERTICAL MOTORS ADJUSTABLE SPEED D.C. 230 Volt 
MOTOR GENER ATORS 1-G. E. 50 HP 1200 RPM 3 phase 60 cycle 220 1—West Sk-180 100 HP 600/950 RPM 
! 2—Electro Dynamic 60 HP 450/1200 RPM 
1—Reliance Fan-cooled new 25 HP 1750 RPM j_¥lectro Dynamic 60 HP 525/1100 RPM 
300 oo KW G G. -E. SY SYN. N. 250 V. 2300/4000 A. c 1200 Ld 220/440 Volt 1—Reliance 1400-T 50 HP 175/700 RPM 
280 KW SYN. 250 2300/4000 720 RPM SYNCHRONOUS MOTORS 
200 KW G.E. IND. 600 V. 2300 A.C. 1200 RPM = ‘ 
200 KW SYN. 250 V. 2390/4000 A-C. 900 RPM 3—G. E. 15 HP 450/1800 RPM 
. 2—G. E. 700 HP 720 RPM 6600/4000 /2300 Volt 1—G. E. 15 HP 550/1100 RPM 
1—Burke 300 HP 900 RPM 440/220 Volt 1—G. E. 10 HP 250/1000 RPM 
TURBO GENERATOR SET 1—Ideal 50 HP 600 RPM 2300 Volt : 1—West. 10 HP 400/1€00 RPM 
300 KW GENERAL ELECTRIC-CURTIS. 200 V. ALTERNATOR SPECIAL, Allis-Chalmers, 125 KVA, 277 RPM, 3 phase, 60 cycle 


D.C. Turbine, Non-Condensing, 1007 


300) RPM. GEN. Etec. 30 kw. The Electric Motor & Repair Co., Cuyahoga Falls, O. 4 


MPC Generator and D.C. Panel. 


Each unit listed above is owned by us and DIESEL ENGINES AND GENERATOR SETS 
Is Available now for i pur IN OUR STOCK 
1—20 Morse HP Atlas Imperial* {—150 HP Hercules* 
nt. Harvester UD-9 2—100 HP Fairbanks-Morse {—180 HP Fairbanks-Morse 
ns* i—1ti2/2 HP Buckeye 1—360 HP Fairbanks-Morse 
e s ime HP Buda* 2—120 HP Atlas* i—440 HP Ingersoll-Rand 
incorporated *Fitted With Clutch and Power Take-Off 
A. G. SCHOONMAKER COMPANY 
502 Grant Building Pittsburgh, Pa. 50 CHURCH STREET PHONE—WORTH 2-0455-6-7 NEW YORK, N. Y. 
300 KW ROTARY CONVERTER 100 KW ROTARY CONVERTER 

1—300 var | Westinghouse Rotary Converter, 600 volts, ELECTRIC EQUIPMENT 1—100 KW General Electric Rotary Converter, Typ 

a ° phase, 60 cycles, pedestal bearings, 1200 ree. 250 volts D.C., 3 phase, 60 cycles, 2300 volts 

SYNCHRONOUS MOTOR INDUSTRY . SYNCHRONOUS MOTOR 

1—250 HP Westinghouse Type HR, for 3/60/2200 volts, 1—250 HP Westinghouse Type HR, for 3/60/2200 

277 RPM, Engine Type. LET US KNOW YOUR REQUIREMENTS volts, 240 RPM Engine Type 

DEEP WELL PUMPS CRUSHERS 

2—600 GPM, 116 ft. Kingsford Centrifugal Pumps REBUILT & GUARANTEED STOCK 2—3 Link for 113” 

driven by 40 HP General Electric Type CD, 230 V. MOTORS, D.C. & A.C. 

DC motors TRANSFORMERS 

HOIST MOTOR GF :ERATOR SETS DYNAMOMETER 

1—50 HP Lidgerwood Double Drum Hoist, 24x24” ROTARY CONVERTERS 1—Taylor “‘Hi-Eff’’ Dynamometer for miscellaneous €2- 

drums side by side with or without motor. AC or DC. SWITCHBOARDS BUILT TO ORDER gine and other t:pes of testing. 


FREQUENCY CHANGERS — TURBO GENERATORS — AC & DC MANUAL MAGNETIC CONTROL — CENTRIFUGAL PUMPS — AC & DC SWITCHBOARDS 


714-15 EMPIRE BLDG. 
ror oeraus, were D. CRAWBUCK CO. PENNA. 
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(2)-3 Armington 


(1) 100 O. 1812 700 
a (1) 150 Westg. MCB 365 
e (1)-5 Shep. Niles 30’ 4 230-VDC. Complete Resistors & Drum Controllers 
[ \ 220 Westgshe Drum Controllers in Stock 
ay Y. 5 to 100-HP 
(1)-20 P&H 50’ 0” 230-VDC. 
()-40 P&H 50’ 0” 230-VDC. 
ELECTRIC TRAVELING 
230-VDC. CRANE & GANTRY CRANES 
MILL MOTORS Mil 
(1)-3-ton waukee 3-motor, or 
H.P. Make Type R.P.M D. DL. AA 13’ 3” over- 
1 x3% 850 each side 
2% 2502 800 (1)- 16/5 McMyler, 4-motors, A.C. 
()3% G.E. C.O. 2503 800 r D.C., 80’ 0” span, 35’ 0” lift. 
(1) 2 Shaw B.E. 930 (1)-80-4en Morgen. 5-motors, (2-25-ton 
(1) 2% 1600 trolleys), 60’ 0” span, 
(8)24 Westg 835 overhang end. 


OVERHEAD ELECTRIC 


reste. M1000 - 
TRAVELING CRANES Shaw’ Z- #62 640 
(1) 10 C.W. K 810 
Tons Make Span Current G.E. M.D. 104 725/575 
(2)-1 Maris 35’ 7" 230-VDC. | (2) Westg. K-5 550 
P. 2 
(2)-134 Euclid 30’ 0" 11 on M.D. 10436 
1-2 P. 1) 60 Westg. K-10 
2 P&H 348 230-VD¢, | (3) 65/85 G.E.” C.0. 1830 700/650 
(2)-3 Sprague 6” MCA- #00 550 


L. OP. G.E. 
12’ 4° 230-VDC, mon 


2) 55/65 Westg. 
(2) 68/ C.O. 1811 700/550 
M.D. 106 550/475 


. 


KKK 


(New 


(New E, C. & M. Auto. Panel) 


to 


DOR 


gee 


Many of these equipped wth Electric 
Brakes. We urnish Drum Type 


GENERAL PURPOSES 
230-VDC. MOTORS 
Make Type Speed 
Al. Ch. #50 DE 1750 
Rel. T-224 3500 
G.E. RLC-111 0/1888 
Westg. SK- #40 
Westg. SK- #33 11 130/ 1650 
Westg. SK-83£103 400/1600 
Westg. SK- #60 850 
estg. SK- #40 1150 
(110-V) 
estg. SK-100 300/12090 
Westg. SK-50 1300 
Westg. SK-70 850 
Westg. SK 400/1600 
Rel. 23-OT 300/1200 
Westg. SK 100 
Rel. 46-I1.T. 600/1200 = 


> 


SLIP RING MOTORS 
Make Current 


220/3/60 

220/3/25 
ITC-5009 220/3/60 
MTC-5302 
ITC-5009 
ITC-5010 
MQC-5526 

320/2/60 


Poin? 
RR 


Q 


320/3/60 
.E. ITC-3013 220/3/60 


e can 
Controilers from Stock.) 


B. MacCABE COMPANY 


4306 CLARISSA STREET PHILADELPHIA, PA. 


TURBO-GENERATORS 


1—3000 KW G.E. 600 V. Cond. 
1—2500 KW G.E. 2300 V. Cond. 

1— 625 KW Terry-Allis—600 V. 

Cond. 

1— 500 KW G.E. 240 V. Cond. 

1I— 500 KW G.E. 2300 V. Mixed P. 
I— 500 KW G.E. 600 V. Cond. 

1— 175 H.P. G.E. Turbine—only. 


AIR COMPRESSORS 
1—1214 Cu. Ft.—Sull Angle 100#. 
1— 782 Cu. Ft—IR—55#. 


I— 146 Cu. Ft—IR—3 stage Belted. 
1200#. 


BELTED GENERATOR 
1-500 KW. G.E. 550 V. 225—RPM. 


POWER PLANT EQUIPMENT 


G.E. CENTRIFUGAL 
COMPRESSOR 


Type WM—675—8800/10800. 
Volume—8800/10800 Pressure 32/39.6. 
Driven by 820 H.P. G.E. Turbine. 
Condition excellent. 


BOILERS 


4—1000 H.P. Heine 250#. 
2—335 H.P..B & W Sterlings. 


BOILER FEED PUMP 


1—Duplex Steam—17”x10"x15”. 
1—Duplex steam 12x7x12. 


INDUCED DRAFT FAN 


1—126,000 CFM to 210 HP Turbines. 
1—165,000 CFM to 450 HP Turbine. 


Also transformers, engines and cranes 
Send us your inquiries 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


250 VOLT ROTARY CONVERTERS 


1—1500 KW. Westinghouse compound 
interpole 250 V. D.C., 6 phase, 60 
cycle AC Rotary converter. 600 
RPM. 

3 Single phase, 2300 Volt Trans- 
formers 1—DC and 1—AC panel 
for above. 


2—1000 KW., Westinghouse compound 
interpole 250 volt DC, 6 phase, 60 
Cycle AC Rotary Converter 900 
RPM. 
2—Banks of 3 Single phase, 2300 
volt transformers for above and 
2—DC and 2—AC panels. 


The above in excellent condition. 


The above are just a few of the thou- 
sand of items we have in Motors, Gen- 
erators, Turbo Generators, Engine Gen- 
erators, Motor Generators, Transform- 
ers, Circuit Breakers, etc. Please send 
us your inquiries. What have you for 
sale? 


GEORGE SACHSENMAIER CO. 
8403 Hegerman Street 
Philadelphia, Pa. 


1 Vestinchouse CS, 500 HP, 450 rpm, AC motor. 
eeds rewinding. Will ~A- any speed and 
g—piltace within capacity of f 
{ransformers, 200 Kva, 22000/2300, 1 phase, 
5) Kw M-G Sets, 250 volt DC, 2300/4000-3-60 
AC with switchboard. 

Many transformers, aie, generators, etc. 
SEND US YOUR INQUIRIES 
JACKSON-BAYLEY ELECTRIC CO. 

CANTON, OHIO 


CRANE SPECIALISTS 


20 Ton, 50’ Span 0.E.T. Crane 
60 Ton, Hook with 4 Sheaves 
50 Ton, Whiting Overhead Elec. Hoist 


H. & P. MACHINERY CO. 
5819 Enright Ave. 


St. Louis, Mo. 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors, 
Generators and Controls 


1410 No. 6th St., PHILA., PA. 
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SLIP RING MOTORS, — 60-CY. 


8 Volts Make Speed 
2200 G.E. 900 
400 (2) 440 Whse. 51 
350 220-440 
350 0 .E. 
300 2300-4000 G.E. 1200 
250 440-550 G.E. 600 
200 2200-550 G.E. 1800 
200 2200-440 G.E. 600 
159 440-220 G.E. 1800 
150 2200 G.E. 900 
150 2200-440 Whse 1800 
150 550-2200 G.E. 1800 
125 440-220 G-E. 600 
100 550-2200 G.E. 720 
100 440-220 G.E. 800 
100 220-440 G.E., 720 
100 220-440 G.E 900 
75 220-440 G.E, 600 
SYNCHRONOUS MOTORS, 3-PH., 60- 
600 2200 Whse. ‘ 
1—350 )-220 3.E. ‘ 
350 440-220 G.E. 200 
2300-4 3.E. 
030 2200 1800 


100 440-220 G.E. 1200 


TRANSFORMERS—60 CYCLE 


3—667 kva., G.E., 2300/ wed 480 Volts. 
3—667 kva., Whse. 22000- 

3—350 kva.. type 

—333 kva., G.E., type H- DD. 2400- 360/230. 
3—250 kva., 13, 

3—200 kva., type 

3—200 kva., G.E 6600- 2390/4000Y., 25 cy. 
3—175 kva., G. E. 40 

3—150 kva., G.E., type H- KDD 13200- 
3—150 kva., Al. Chal., type OISC 10400-2400. 
1—100 kva., ‘Pittsburgh, -240-120. 
3—100 kva., G.E., type 

3—100 kva., G.E., type H-KDD, 6900/11950Y-230/ 


5. 
—100 kva., Whse. = 000-230 
ae kva., G.E., type HK, 2300- 230/115. 
3— 50 kva., P3300-38 0/115. 
6— 50 kva., Whse. type SK, _— 240/120. 
3— 50 Whse. 22,000-230 


A.C. GENERATORS 
1300 kva., 900 r.p.m.,. 240/480° v.. 


1—225 kva., 600 r.p.m., 2200-240-V., G.E. 
1—187 kva., 900 r.p.m., 2200-550-V., Westghse. 


SQUIRREL CAGE MOTOR: 


HP Volts Make Type § 
500 440/220 IK 
500 /22 G.E. Ik 900 
400 200 Whse. C8. 1800 
50 2200 G.E. IE-K 
250 2200 G.E, I-K 600 
200 220/440 G.E. IK 720 
150 2200 Allis.Ch. AN 450 
100 2200 G.E. IK 600 
100 2200 GE. IE-K 1800 
100 G.E. 900 
100 220/440 G.E. KT 720 
75 200 GE. KT 900 
75 2300 G.E. IE-K 1800 
50 220/440 G.E. K 1800 


MOTOR GENERATOR 


2—200 KW 125 V. 900 RPM Whse. Con. to 309 
HP 2200 V. 3 Ph. 60 Cy. Ind. Motor, 
1—100 KW_125 V. 900 Rpm GE Con. w 150 Hp 
200 V. Ph. 60 Cy. Ind. Motor. 
1—i5 K.W., 250 V., 1800 R.P.M., Cr. Wh., Type 
CCD ‘con. to 100° H.P., 2200 v., 3 ph., ‘og. 
1—50 K.W., 250 V., 720 R.P.M 
Whse., Type § SK con. to ‘15 
H.P. 220/440 V., 3 ph., 60 
cy. Sq.c. 


STEPHEN 


458 SEVENTH ST. 


HALL & 


HARRY J. RICE pres. 


CO. 


HOBOKEN, N. J. 


BOILERS 


NEW and USED! 


All makes & sizes for prompt shipments 


1—1000 H.P. B&W. Stirling 1754. 
2—500 H.P. Stirling 1607. 
6—500 H.P. Edge Moor 2003. 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 


1—3000 KW. TURBO 60 CY. 3 PH. 480 V. WITH COND. 
1—4000 KW. TURBO 4150 V. 60 CY. 3 PH. WITH COND. 
7500 KW 5000 V 60 CY 3 PH TURBO WITH SURFACE COND 
Heat Exchanger 606 tubes 1'/4 x 9° 6" long. 


1500 CFM 2 STAGE AIR COMP. 275 HP. SYN. MOTOR DRIVE. 
3—100 KW. 125-250 V. DC G.E. TURBOS Non-Cond. 


1—New Fan 66750 CFM 2” to 6" Press. 


4—Cent. Pumps 4166 GPM, 162’ Head with AC Motors. 
2—800 HP. 60 CY. 3 PH. 450 RPM MOTORS. 

1—2500 HP. 240 RPM, 6600 V. 60 CY. 3 PH. MOTOR, AUX. 
Traveling Crane 75 ton Case, 64° span, 3 Motors. 

750 KW. and 110 KW. AC Hydro Elec. Plants (also others). 


2—150 HP. HRT BOILERS and Stack. 


ROSS POWER EQUIPMENT CO., Indianapolis, Ind. 


FOR SALE 
FROM SALT LAKE CITY, UTAH: 


1—520 HP HAMILTON CORLISS EN- 
GINE GENERATOR SET, DIRECT 
CONNECTED TO G. E. 360 KW 
GENERATOR, 3/60/480 VOLT, 150 
RPM, WITH G. E. EXCITER AND 
WESTINGHOUSE 3 PANEL 
SWITCHBOARD. 


“Your inquiries solicited" 


(83 VARICK STREET NEW YORK 


IMMEDIATE DELIVERY! 


MODERN 1000 H.P. POWER HOUSE 


WITH: 5-150 HP H.T. BOILERS, A.S.M.E., 1507 PRESSURE INDIVIDUALLY COAL 
FIRED, with DETROIT UNDERFEED STOKERS, HOPPERS, AUTOMATIC ASH RE- 
MOVER, PUMPS, ENGINES, STACKS, GAUGES, etc. 


Complete description, photographs and Blueprints, sent upon request 
WRITE—WIRE—PHONE 


INDUSTRIAL PLANTS CORPORATION °° 7-0 


FOR SALE 
H.P. Allis-Chaimers, Horiz. 2-Cylinder 
4” Full Diesel Direct Connected to 156.5 
3/60/2300-Volt Generator. 

1—230 H. P. De La Vargne, Horiz. 2-Cylinder 20” 
x 34” Full Diesel Solid Injection, Direct Con- 
nected to 250 Kva G-E Generator 3/60/2300 V. 

Both have Exciters, and Switch Boards 


All Ready for shipment—Kansas City. 


Write 
. L. Sullivan, P. 0. Box 236, Oklahoma | City q 


2—600 Cu. ft. Diesel Compressors 

2—500 HP. AC Engine Diesel sets 
Other smaller gots 

1—15 ton Locom. CRANE, 50’ boom 

2—250 HP. BOILERS ese, guaranteed 


Stephen A. Douglass Co. 


630 Fort Washington Ave., New York, N. Y. 


CRANES (Electric) 


30 ton 50’ span overhead traveling 3 motors 
75 ton 65’ span overhead traveling 3 motors 
10 ton 65’ span overhead traveling 3 motors 
50 ton hoist (electric) 

8200 sq. foot surface condenser. 


H. A. Woodworth Engineering Co. 
705 Olive Street St. Louis, Mo. 


STEAM PUMPING ENGINES 
1—Snow 6 med. C&FW Cr. Com. Opp. Type Cond. 
20-40x14%x36, with waterwork type cond. 
1—Allis-Chal. 4 mgd. er. 
Size 12x28x13x24. Fine co’ 
Worth Dup. Pump size lenl2ei2, cap. 1100 gpm. 
heavy water wks. type. 
LARGE GATE VALVES 
1—20” Rensselaer #13 Iron Body Bronze Mounted 
Hub End Gate Valve with 16” Iron Brass Lined 
Hydl. Cyl. with indicating Rod & eyebolt, 1002 
max. pres. on gates, 50% min. Cyl. Operating 


press. 
1—24” Crane 125# Flanged Hand Wheel operating 
Gate Valve. 


SURFACE CONDENSER 
1—10 AD 4 pass 210 ft. Foster Wheeler over Comb. 
Air Circulating and Tail pump. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. 


Chicago, Tl. 


STEEL TANKS—PUMPS 


22,000 gal. Tank on 44 ft. Tower. 
35,000 gal. Tank on 90 ft. Tower. 
40,000 gal. Tank on 100 ft. Tower. 
50,000 gal. Tank on 100 ft. Tower. 
80,000 gal. Tank on 68 ft. Tower. 
100,000 gal. Tank on 40 ft. Tower. 
1,000, 5,000 & 10,000 BBI. Oil Tanks. 
3—20,000 gal. Horizontal Oil Tanks. 
6—11,000 gal., 12—5,000 gal. Horizontal 
Tanks. 
3—-500-750 & 1,000 GPM. Steam Under- 
writers Fire Pumps. 


Tanks and Pumps bought and sold. 


TIDEWATER 


EQUIPMENT & MACHINERY CORP. 
60 E. 42nd St. New York, N. Y. 


February Specials 

1—40 KW C-W Type CCD, 250 v., 1100 RPM 
1—25 HP GE-MTC 3/60/550/720 New 

2—30 HP West.—C.W. 3/60/220/900. 

1—6.6 KW 115 DC to 3/60/220 MG Set, GE Fac- 

lory_ built. 
2—50 HP A.C. Slipring 3/60/220/900 


MILTON WERBY & CO. 
423 Aitantic Ave. Boston, 


DIESEL GENERATOR 


General Electric Generator 37.5 KVA, 3 
phase, 60 cycle, 240 volts, driven by 
direct connected 50 H.P. Buda 

6 cylinder Engine. In service. 


RICHARD P. WALSH CO. 
Cortlandt 7-0723 
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NEED POWER EQUIPMENT? 


i BOILERS GENERATORS 

i 3-300 H.P. B. & W., 160 40 KW G. E. Type MP 110 V. D.C., belt drive, 860 
: RPM, 360 amps. 

| 6. & W., 108% concus 200 KW West. #201 SK, comp. wound, 600 V. D.C. 
? j—504 H.P. Sterling, 165% Class 2-30 with 290 H.P. syn. motor, 3/60/2200, 900 RPM 


: 6-600 H.P. B. & W., 183% with stokers 300 H.P. Buckeye Diesel Engine & Gen. 3/60/240. 


C.F.M. Chi. Pneu. steam-driven KW Turbo Generator, 3/60/2300 3600 RPM. 
H C.F.M. Ingersoll-Rand with 75 H.P. A.C. 185% W.P 
H t complete w 
C.F.M. Laidlaw Dunn, steam-dr. Tube Boilers, 225+ steam pressure 
{4900 C.F.M. Nordberg with 750 H.P. Diesel en- 
i gine USED A. C. MOTORS 

USED D. C. MOTORS (Squirrel Cage) 


? 3H.P.G.E., 230 V. shunt wound, 1150 RPM 
: $H.P. Reliance, 220 V., 600/1200 RPM 

i 344.H.P. West. Elec., 220 V., 850 RPM 

i §H.P.C-W, 220 V., 950 RPM 

: §H.P. Watson, Vert., 1300 RPM 

i 5H.P, G.E., 330 V. comp. wound, 850 RPM 
i 5H.P.C.W., 230 V., 950 RPM 

; SH.P. G.E., 230 V., shunt wound, 1100 RPM 


$H.P. G.E., 230 V. D.C. 810 RPM 
8H.P. C-W, 220 V., 535/1070 RPM 


? 10H.P. G.E. shunt wound, 230 V. D.C., 650 RPM 40 H. 
H 40 H. en. Elec., 
: 10 H.P. A.C. inter. duty, 220 V. D.C., 500/1200 40 H.P. West. Elec., 3/60/200, 1140 RPM 
: 10H.P. Triumph shunt wound, 230 V. D.C., 760 40 H.P. Gen. Elec., 3/60/440, 870 RPM 
40 H.P. Westg., 3/60/440, 870 RPM 
i? I3H.P. Westg. #8 Type S, 220 V. D.C., var. speed, | 50 H.P. Howell, 3/60/440, 900 RPM 
? 375/750 RPM 50 H.P. Watson, 3/60/440, 1720 RPM 
i ISH.P, Westg., 220 V. 500/100 RPM 
42/50 H.P. 
H such as: 
OIL SWITCHES 

HOIST MOTORS OIL CIRCUIT BREAKERS 
: LIGHTING GENERATORS 
? 2-50 H.P. Ft. Wayne Elec. Co. Type ‘‘K’’, 600 COMPENSATORS 
: RPM, 220 V. D.C. 100 H.P. SOLENOID ELEC. BRAKE 


@ SEARCHLIGHT SECTION @® 


(Try Us!!!) 


500 ay 5. .E. Skinner Unifiow Steam Eng. Gen., 250 


Vv. D 
COMPRESSORS 100 KW G.E. Type ATB-2-1250-3600 Form T, 814 
amps, 3/60/2200-900 RPM 


. Howell, 3/60/440, 600 RPM 

. Gen. Elec., 3/60/220, 1200 RPM 

. West., 3/60/440, 850 RPM 

. Wagner, 3/60/440, 850 RPM 

. Howell, 3/25/440, 750 RPM 

. Westg. Type CCL, 3/60/220, 850 RPM 
. Gen. Elec., 3/60/400, 900 RPM 

. A.C., 3/60/220, 1200 RPM 

. West. Elec., 3/60/440, 865 RPM 

. Gen. Elec., 3/60/440, 1200 RPM 

. Westg., 3/60/220, 1800 RPM 

. Westg., 840 RPM 

. Gen. Elec., 3/60/440, 900 RPM 

. Gen. Elec., 3/60/440, 870 RPM 

. West., 3/60/440, 800 RPM 

Lincoin Vert., 3/60/220, 1200 RPM 


7% H.P. G.E. Shunt wound, 825 RPM, 230 V. D.C. 
7) H.P. West. #6 Type ‘‘S’’ shunt wound, var. sp. 


IRON & STEEL PRODUCTS, INC. 


38 YEARS’ EXPERIENCE 
13488 S. Brainard Ave. Chicago, Illinois 


“Anything containing IRON or STEEL” 


STEAM GENERATING SET VW A V 
125 KW 3 Phase, 440 Volts, direct con- 
nected to Chuse Horizontal Steam 


Engine, with G tch Board, 
e, wi overnor Switc oar: INDUSTRIAL A 


Exciter, etc. 
SYNCHRONOUS MOTORS METROPOLITAN 
PLUMBING SUPPLY CO., INC. 


e 3 Bearin - 
chronous all with Giese” i Power Plant Valves and Engineering Spe- 
cialties for Oil, Steam, Gas, Air, Liquids 
and Chemicals. 


Reconditioned and Guaranteed Jenkins, ‘Fairbanks, Sarco, Powell 
ty Complete Stocks '” to 24” 
PACIFIC MACHINERY CO. 313 EA T 31st ST., NEW YORK CITY 


For Hourly Nati ion- -wide Shipments 
136 Montgomery St., San Francisco, Calif. 


ALL MUrray Hill 3-3408 
Phone—Sutter 3943 SKETCH PIPE & || 


FOR SALE 
DIESEL ELECTRIC GENERATOR SET 


3 phase, 60 cycles, 220 volts, 600 R.P.M. 


Consisting of: 60 K.W. BURKE Generator, directly connected to “Standard” 6 cylinder 
eavy duty Diesel Engine 


Complete with exciter, main panel board, and automatic voltage control. 
Ask for Details 
A BARGAIN FOR SOMEONE 


st., N. Y- 


ruary, 


MOREY MACHINERY CO., INc. 


Broome Street New York, N.Y.| 
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150 KW General Electric, 250 volts 
motor generator set, 900 RPM, 3 
phase, 60 cycle, 2300 volts. 


35 KVA—40/90 CY. GEN. 


35 KVA West. MG Set Motor:—40/90 HP, 
Type SK 230V. 800/1800 RPM. 

Generator:—35 KVA 3 ph., 40/90 cy. 
115 volts, 800/1800 M. Late type 
Factory built. 


SYNCHRONOUS MOTORS 
200 H.P. G.E.—TS—5I4 RPM 


SLIPRING MOTORS 

A-C—1200 RPM. 

G.E., 600 RPM 

G.E., 720 RPM. 

G.E., 514 RPM. 

. Burke, 600 RPM. 
West., 1200 RPM. (5). 

G.E., 585 RPM. 

. West., 1200 RPM. 

60 H.P. West., 290 RPM. 

(180 additional slipring motors, | to 50 H.P. 
in stock.) 


200 H.P. G.E., 


75 H.P. West. 1800 RPM. 
60 H.P. G.E., 1800 RPM. 
50 H.P. Allis = 720 RPM. 
50 H.P. G.E., 720 RPM. 
50 H.P. G.E., to RPM. 
(310 additional squirrel cage motors in stock, 
V4 to 50 H.P.) 
A.C. 
200 KW G.E., 600 R 


100 KVA Cr, ‘Wheeler, 900 RPM. 
100 KVA West., 600 RPM. 
90 KW G.E., 900 RPM. 


230 VOLTS D.C. MOTOR GEN. SETS 
150 KW G.E. 900 RPM. 

125 KW Curtis, steam turbine. 

30 KW West. 1750 RPM, 

(18 additional sets in stock, | to 25 KW.) 


125 V. GEN. SETS 
100 KW. West. 1200 RPM 
90 KW G.E. 
75 KW Ridgway om. 
50 KW West. 850 RPM. 
(19 additional 125 V. M.G. Sets in stock, '/2 
to 25 KW.) 


Py ~ VOLT Movers 
. Reliance, 


BRRRSSSSS SSSS 


230 VOLT D.C. MOTORS 
. El. Dyn., 1450/2600 

. G.E., 1700 RPM. 

. Allis Ch., 1150 RPM, 

. Reliance, 625 RPM. 


VV 
® 
S$: 
2 
= 


. S. a 1750 RPM. (2). 
(235 additional motors, '/, to 20 H.P. in 
stock.) 


115 VOLT 26. MOTORS 


90 H.P. G.E., 900 R 
65 H.P. G.E., 550 RPM. 
15 H.P. GE., 1150 RPM 
10 H.P. L.A., 3600 RPM 
10 H.P. F.-M., 1150 RPM 
10 H.P. West., 850 RPM 
H.P. G.E., 1750 RPM 
7/2 West., 1150 
G.E., 


850 
115 eit D.C. Motors, to 
5 H.P., also in stock.) 


AND 


AND COMPANY 


NEW YORK, N. Y.: 146 Grand St. 


READING, PA.: 10th and Exeter Sts. 
New York City's largest stock Electrical 
Equipment 
ONE YEAR GUARANTEE 
We are actively in the market to purchase 
your surplus or idle electrical machlaory. 


Over Quarter Century Serving Industry 
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POWER PLANT 
Installed in 1937 AT YOUR SERVICE 
120,000 SQ. FT. OF WAREHOUSE SPACE .. 
Consisting of: . . « Housing our Complete Rebuilding Facilities . . . Also a wide range of 
3—337 HP. B. & W. Water Tube Boil- Electric Motors and Power Plant Equipment 
ers * 
Oil Burners Installed by Petroleum Heat D.C. & A.C. STEAM ENGINE GENERATOR UNITS 
& Power Co. 1— 75 KW 125 V. West’h. d. c. to 14”x15” Skinner, 275 RPM 
1— 75 KW 125/250 V. West’h. d. c. to 131"x14” Chuse, 275 RPM 
1—160 KW Gen. Elect. 3 Ph/60c/220V aw 138/280 V. Alle Fiening 4 valve, 225 RPM 
. . t “a a i 
/220 RPM Generator Connected to: 1150 KW 250 V. G. E. (W-E) a. c. to 16x20" Ball, 4 valve, 200 RPM 
1—20x20 Harrisburg Fleming 4 Valve 1—150 KW 125 V. Triumph d. c. to 14”x36”" Rice & Sargent, 4 valve, 150 RPM 


1—200 KW 125 V. Triumph d. c. to 16x36” Rice & Sargent, 4 valve, 150 RPM 
1—200 KW 125 V. G. E. d. c. to 15 & 25”x20’" Tandem Compound Skinner, 210 RPM 
1—200 KW 250 V. G. E. d. c. to 18’x24’ Chuse Corliss, 200 RPM 

1—300 KW 125 V. Triumph d. c. to 22’x36"" Rice & Sargent, 4 valve, 125 RPM 
2—300 KW 250 V. Elliott d. c. to 21x28” Elliott, 4 valve, 165 RPM 

1—150 KW 2300 V. 3 ph. G. E. d. c. to 14”x36" Rice & Sargent, 4 valve, 164 RPM 
1—150 KW 240 V. 3 ph. G. E. d. c. to 16x18” Erie Ball, 4 valve, 225 RPM 
1—200 KW 480 V. 3 -. G. E. d. c. to 16x36" Rice & Sargent, 4 valve, 164 RPM 


Engine. With: 
1—12 KW. DC. Exciter 


Complete Switchboard with all neces- 
sary Instruments. 


Worthington Feed Boiler Pumps—Du- 
THE GLOW ELECTRIC Co. 
— & Steel Smoke Stack 110 ft. m 945 HARRIET ST. Phone MA. 3024 CINCINNATI, OHIO g 


Vacuum Pump. Motor Driven 


Sump pump, motor driven 


1—Kelly- Patterson Hot Water Heater For Sale 


ter 0000 Immediately Available 


All Pipings, fittings. valves, & header BOILER 


PIPE (Steel and Cast Iron) 
All Non Return Valves, Bends to 
Header, and everything pertaining VALVES, FITTINGS Watertube Boiler: ASME Standard, 207 


psi., 560 F., 5220 sq. ft., 4-drum ring- 
to make up a complete power plant. ELECTRIC MOTORS up to 300 HP circuit Stirling type: installed 1927; 


Have all data when material PUMPS Firite spreader stoker, 11 ft. x 9 ft. 6 
was purchased TANKS in. grate; installed 1937; Elesco super. 

P CORLISS STEAM ENGINES heater installed 1935; Vulcan sootblow- 

Wanted: AIR COMPRESSOR ers, Copes feedwater regulator, Lunk- 


enheimer non-return valves; first-class 


STRUCTURAL STEEL condition, operated 50,000 hrs., during 


1—50 ton Steam Driven Ammonia 


Compressor Complete with high SPRINKLER SYSTEM past 7 yrs. used only every 6 mo. while 
MACHINE TOOLS larger boiler was cleaned and in 
side Receiver and Condensers. 
BOILERS—High & Low Pressure spected; location west. 
I ELE FS-504, Power 
TOUR NIVITED 330 West 42nd Street, New York, N. Y. 


Z Detailed list available FOR SALE F 
’ A. BILSKY One 300 K. W. 250 volt D. C. Turbo Gen- 
197 Broadway Brooklyn, N. Y 3600 RPM. 
ectri: 
Power Plant & Refrigeration Equipment Amps. 250 volts D.C. 
Phone: Ev - 8 - 2166 Tel: Austin 2121 AUSTIN, PENNA. PILOT MARINE CORP. 


25 Beaver Street New York, New York 


FOR SALE 
Must move immediately FOR SALE 
irli lectrical, — engines, turbines, 
T. Boilers U M new or used. 3 
wi arrington okers. 
8x20 Steel Stacks, feed water “ating ol single stage centrifuge PENN MACHINERY COMPANY 
ct t and moun! ackson, ss. 
trimmings, draft fans. Plant com- 2700 'G PM at head. 
plete, located Western Pennsyl- Each motor rated 150 h.p., 1200 RPM, FOR SALE: 
vania. Will sell all or part. pa 
Stokers available immediately Spare impellers and other parts included. One (1) Cochrane Open Type 


Feed Water Heater of 
1—Elliott 14 inch Type P Twin Strainer, i 
Ace Wrecking & Salvage Co. used few months only. 25 H.P. and — with trays. : 
urg FS-500, Power FS-325, Power 
Guat Sars Pitts h, Pa. 330 West 42nd Street, New York, New York $30 West 42nd St., New York City a 
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(3 ph. 60 cy.) 


SYN. MOTORS, 3 ph. 60 cy. 


HP Make Volts Speed Type HP Make Volts Speed 
700 G.E. 1800 300 Al. Ch. 2200 600 
450 West. 2200/220/440 600 CS 75(2) G.E. 2200 900 
mo ver 
200 Al. Ch. 2200 ae SLIP RING MOTORS (3 ph. 60 cy.) 
125/40 Cr.Wh. 2200 700 125AQ HP Make Volts Speed Type 
125 Cr. Wh. 2200 700 125AQ 1000 Al.Ch. 440 235 
100 Burke 220/440 900 700 2200 393 MT 432 
100 F.M. 220/440 600 BB 300 G.E. 440 600 I-M 

DC SERIES WOUND MOTORS EM 
125 Ai. Ch. 
Type Speed 100 Al. Ch. 220/440 575 

650 100 G.E-25cy. 220/440 500 MI-108 
30 G.E. C02002 610 
35 Cr. Wh. SM 565 “Wound Rotor Motors” (3 ph. 60 cy.) 
G.E. 211 Int. HP Make Volts Speed Type 
100 GE. MD 108 480 200 G.E. 2200 600 I-L 
130 GE. CO 1812 550 150 GE. 2200 600 bi 
175 G.E MDS 190% 475 125 GE. 2200 600 I-L 


POWER EQUIPMENT FOR PROMPT SHIPMENT 


OIL ENGINE DRIVE AIR © 
COMPRESSOR 
Chicago Pneumatic simplate valve type, 
NSO3 straight line 16/2 & 11 x 18" 
capacity 492 cu. ft. displacement, 100+ 
pressure, with air receiver and starting 
air compresor. 


M-G SETS 3 ph. 60 cy. (Syn.) 


150 KW G.E. Type HCC 6 Rotary Con. 250 v. 


DC 2200 or 4000 v. AC 
150 KW West. 550 v. DC—2200 AC 1200 RPM 
125 KW Cr. Wh. 250 v. DC—440 vy. AC 1200 RPM 
100 KW G. E. 550 v. DC—2200 vy. 900 RPM 
90 KW AL. Chal. 230 v. DC 2200 v. AC 900 RPM 


SHOP HOISTS 
1—1 Ton Euclid AC Hook type, floor control 
1—3 Ton Euclid AC Monorail with push trolley 
1—1 Ton Sprague 230 v. DC 
2—2 Ton Sprague 230/500 v. DC Monorail 


2—5 Ton Northern AC Monorail Hoists on 35’ Cranes 


In addition to the above, we have hundreds of other items in stock—kindly send us your inquiries. 


MOORHEAD-REITMEYER CO., INC. 


Pittsburgh, Pennsylvania 


IF YOU DON'T KNOW MACHINERY—KNOW YOUR MACHINERY DEALER 


Your Best Bet for 
USED EQUIPMENT 


25 ton Browning Locomotive Crane. 

300 to 5000 KW Turbo Generator Sets. 
100 to 1000 HP Diesel Generator Plants. 
175 and 250 KW Unifiow Generators. 

75, 125 & 200 KVA 257 rpm Generators. 
125, 150, 250, 300, 500, 1000 HP Boilers. 


Tell Your Needs to 


MISSISSIPPI VALLEY 
EQUIPMENT CO. 


507 Locust St. St. Louis, Mo. 
Have you agything for Sale? 


FOR SALE BY OWNER 


ROTARY CONVERTER 


1—3500 KW. G.E. Synchronous 
Booster type 250/310 volts D.C. 


BOILERS and STOKERS 


6—400, 500, 600 and 750 HP. Taylor 
Retort Stokers. 

3—520 HP. B & W Superheaters and 
Stokers. 

5—604 HP. Babcock & Wilcox 200 Ib. 


We specialize in high pressure boiler fit- 


tings, Boiler-Supports Superheaters pop safety 


FOR SALE 
STEEL TANKS 
EXCELLENT CONDITION 


1—10x30' Horizontal Tank located Car- 

thage, Tenn. 

*—10x16 Vertical Tanks located Chat- 
tanooga, Tenn. 

1—10x30 3 compartment horizontal 
Welded Tank with steel supports lo- 
cated Sweetwater, Tenn. 

1—20x25 Ver. Riv. Tank located Sweet- 
water, Tenn. 

1—20x30 Ver. Riv. Tank located Char- 

Wel 

—10x or. yelded with steep sup- 
ports, located Trenton, Tenn. 

Ver. Riveted located Clarks- 

e, enn. 


GLAZER IRON & METAL COMPANY 
amberlain Street Knoxville, Tenn. 


valves, blow-off valves, steel headers, steam 
valves up to 600 Ibs. up to 24’' in diameter, 
turbine and motor driven boiler feed boilers 
—high and low pressure pumps. 


We make up AC and DC switchboards. 


Also have in stock oil circuit breakers up 
to 3,000 amps. and 74,000 volts—disconnect 
switches up to 6000 amps. 


Stock of 5,000 current and potential trans- 
formers of all sizes, all kinds of relays, over- 
load, underload, heat element, etc. 


We also buy complete plants outright. What 
have you for sale? 


HOWE BROTHERS 
324-328 Pearl Street New York, N. Y. 
Telephone Nos. Worth 2-2708—2709—2710. 


lar gelection—All sizes and types. Generator 
» Marine engines, gasoline engines, auxiliaries 
~also boilers, steam engines, turbo generators. 
Complete information on request. 
A. G. SCHOONMAKER COMPANY 
fhe Church St. Phone—Worth 2-0455 New York, N. Y. 


1200+ Pressure 
Air or Gas Compressor 


Worthington, horizontal, three-stage, steam- 
driven. Formerly used for CO2 


DENNY & CLARK 
910 N. Marshfield Ave. Chicago, Ill 


750 KW Motor Generator Set 


HF, 500 RPM. 


CCL, 690 RPM. 


414 First Avenue South 


SEATTLE, WASH. 
SAN FRANCISCO—NEW YORK 
LOS ANGELES—NEW ORLEANS 

PORTLAND—BUTTE 


MOTOR GENERATOR SETS 


1—750 KW WESTINGHOUSE MOTOR 
GENERATOR SET: GENERATOR: 

code 750 KW, D.C., 650 volt, 1,155 
SEA amp., 500 RPM. MOTOR: 1,020 
554 HP, induction, constant speed, 3 
phase, 60 cycle, 2,200 volt, type 


2—50 KW WESTINGHOUSE MOTOR 
SEA GENERATOR SETS: GENERA 
TORS: 50 KW, D.C., 125 volts, 

400 amps., 690 RPM. MOTORS: 

75 HP, induction, constant speed, 

3 phase, 60 cycle, 400 volt, type 


Dulien Steel Products, Inc. 


943 


yruary, 


WHAT DO 


SPECIALS 
1500 
1250 
1000 

750 


CHARLES B. REARICK 


COMPLETE POWER PLANTS 


@ 2000 KW Turbo-Generator, 60-3-480 V. Surface Condenser, 
Reconnect 600 V.—2300 or 4000 V. Rewind in 5 Weeks 
1560 KW-Non Cond. Turbo Generator Unit 3600 RPM 


5000 KW otherwise as above, exce 
3500 KW Turbe 60-3-2300 


500  60-3-480 V. Surface Cond. 
Boilers 4—1000 HP., 4—750 HP., 2—500 HP., 4—560 HP. 


Also Smaller Water Tube & Fire Tube Boilers 


YOU REQUIRE? 


2300/4000 
Vv. Jet Cond. 
Surface Cond. 
Jet Cond. 
Jet Cond. 
Surface Cond. 
Surface Cond. 


30 Church St., New York 


CUT TO SKETCH %6%24' | 
ETROPOLITAN 


PLUMBING SUPPLY CO., INC. 
INDUSTRIALAND MARINE SUPPLIES 
Large SURPLUS STOCKS 
STEEL--WROUGHT IRON--CAST IRON 
BRASS-COPPER-CEMENT LINED PIPE 
Power Plant Valves & Engineerin: 

Specialties - Jenkins - Fairbanks 
Sarco Vaives 

313 EAST 31st STREET, N.Y.C. 

HOURLY NATION-WIDE SHIPMENTS 

Phone MU rray Hill 3-3408 
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2—Edgemoor 500 H.P. 200 lb. 
working pressure, La Clide 
chain grate stokers complete. 


4—Henry Voigt 500 H.P. 200 lb. 
working pressure, Illinois chain 
grate stokers complete. 


3—Oil Well 90 H.P. 200 Ib. work- 
ing pressure fire box boilers. 


3—110 H.P. 250 Ib. working pres- 
sure Locomotive fire box boil- 
ers. 


2—125 H.P. 350 |b. working pres- 
sure Locomotive fire box boil- 
ers. 


2—Complete Sand Batch Hop- 
pers with Link Belt conveying 
equipment. 


JOE SULLIVAN CO. 


523 N. Hamlin Ave. Chicago, Ill. 
Phone VanBuren 8669 


SYNCHRONOUS MOTORS 
3 ph, 60 cy, Self Exciter 


Make Type, Volts RPM 
-E. ATIPB 220 1200 
40 HP West. P.F. 65% 30 1800 


100 KVA C.W. 

3—125 HP Ideal Unity PF 440 300 
130 HP G.E. ATB-PB 220/440 600 
150 HP ATB-PB 2300 900 
225 KVA G.E AT17644 440 720 

2—250 West. 440 1200 
300 KVA G.E. ATB 

SLIPRING 
3 ph, 60 cy 
HP Make Type Volts 
2—250 G.E. IM 514 
200 G.E, IM 6 
150 G.E, IM 2200 720 
150 G.E, IM 440 600 
75 G.E, MT547 220 1200 
75 G.E, MT343 220 1700 
75 G.E, MT343 440 1 
60 Ideal AVA351 440 
D. C. CRANE & HOIST MOTORS 

Qu. HP Make Type Volt RPM 

2 125 G.E, CO1832 230 675 series 

2 1 G.E, CO1831 30 675 series 

1 65 G.E. COl1811 230 600 series 

1 40 West. Kl 30 525 series 

3 West. K9 230 575 series 

1 35 Northern KF 230 =©800 series 

1 30 P&H  12x8 230 420 series 


We build motor generator sets, gasoline driven generator sets, and 
other special equipments. 


ALL EQUIPMENT LISTED AVAILABLE FOR DELIVERY ON SHORT NOTICE. 


BENJAMIN’S FOR MOTORS, INC. 


12TH AVENUE & 37TH STREET 
BROOKLYN, N. Y. 


Phone Windsor 5-1700 


D. C. CRANE & HOIST MOTC25s— 
Continued 
1 13 Niles 48C 230 285 series 
2 10 West. HK 550 800 series 
1 P&H 8x10 110 series 
2 7} West.  K 115 1000 series 
1 25 Electro Dynamic 230 550 series 
Wou: crane 
bali brake 
2 10 Wes HK 230 1100 bos 
7; G.E COm 1805 115 850 
SPECIALS 


No. 4S Gould Centrifugal 600 gpm 50 ft. head 1759 


rpm. 

No. 5 Cameron Centrifugal 600 gpm 100 ft. head, 39 
HP West. SK 230 volt 1750 rpm spd—factwry built, 

Fairbanks Morse 860 NE 25 HP F & MH i2B 224 
volt 1800 rpm 3 BB—factory built. 

Size No. 6 Morris Machine Centrifugal pum; 123386, 

Worthington Centrifugal nump 2 stage. 40 HP West, 
220 volt 1800 rpm 3 phase syn. motor 65°) P, F 
dir. conn. exciter—factory built. 7 

1—Worthington Centrifugal pump 3250 gpm 170 ft, 
head driven by 200 HP GE. LEL3B 2300 volt 18099 
rpm squirrel cage. 

1—Worthington 2 stage pump 350 gpm 240 {t. head 
driven by 40 HP West. synchronous 220 volt 18099 
rpm 3 vhase motor with direct connected exciter, 

5—100 KW G.E. type CDM 250 volt 850 rpm com- 
pound wound. 

1—2000 amp. Condit 3 pole single throw oi! breaker 
600 volt with handles, 


Direct Wires to 
Western Union & Postal Telegraph 


STEAM TURBINE 
For Sale By Owner 


Allis Chalmers—2500 KVA—3 Phase 
440 Volt 60 Cycle Turbo Generator Set. 
Steam Pressure 150-1857 — complete 
with Jet Condenser and Modern Switch 
Board—One Motor Driven Exciter and 
one Steam Driven Exciter. This Unit 
Is In Excellent Condition. 


West Oregon Lumber 
Company 
P. O. Box 6106 Portiand, Oregon 


MULTI SPEED MOTORS 


3 phase 60 cy. 220 V. 18/1200/900/600 speed motor 

1—4} H.P. Century type S.C. frame SCM-19-SBB ball bearing motor 

1—7} H.P. Century type S.C. frame SCM-27-SBB ball bearing motor 

1—4} H.P. General Electric K.T.. sleeve bearing motor o 

1—7 H.P. General Electric type K-T. model #43431 form C sleeve bearing motor 
1—4} H.P. General Electric type K.U.-859 form C.A. sleeve bearing motor 
1—7} H.P. General Electric type K.T. 523 form B.L. sleeve bearing motor 


Suitable drum controllers available for operation with obove motors 


R. SCHEINERT & SON 


2132-34 E. Susquehanna Ave. 


POWER EQUIPMENT 


2—Westinghouse A.C. Turbo 
Generators, 1560 K.V.A., 1510 
amps. per Terminal, 600 Volts, 
60 Cycle, 3 Phase, 3600 R.P.M., 
Serial No. 159-11259, directly 


connected to 


1—Westinghouse Turbine, No. 
3182; 3600 R.P.M., Serial No. 
97, mixed flow regulator. 

1—200 Ampere Oil Switch, 
Manual Operated and Switch- 
board Panel. 

1—West Surface Condenser, 
4200 square feet, Serial No. 
871, Circulating Air Ejector, 
Condensate Pump. 


REPUBLIC TEXTILE 


EQUIPMENT COMPANY 
40 Worth St. N.Y. C. 


COMPLETE 
POWER PLANT 


Expect offer complete 1437 KVA_ power 
plane for sale subject government regula- 
tions and prior sale about March 1, 1943. 
Consists of 3 Skinner Unaflow Engines with 
Westinghouse generators and exciters rated 
1000 KVA 375 KVA and 622. KVA, all 
440 V—60 C 3 PH. Also include 2 H.R.T. 
Nu-way Boilers rated 255 BHP each with 
Whiting Stokers, etc. Plant operating open 
for inspection. Sell as entire unit. 


LaCrosse Rubber Mills Company 
La Crosse, Wis. 


FOR SALE BY OWNER 


REBUILT HP WESTINGHOUSE 
MOTOR, TYPE CW 220 V. 3 Ph. 60 Cy. 
575 RPM Slipring Motor, Serial +419174i, 
complete with grids and non reversing 
controller. 


FS-505, Power 
330 West 42nd Street, New York, N. Y. 


FOR SALE 


500 HP 1754, Vogt Boilers, Chain Grate 
Stokers—Steam Pumps—vValves & Piping 
—833—25—15 KVA Transformers. 
AMALGAMATED ENGINEERING 
& RESEARCH CORPORATION 
100 West Monroe St. Chicago, Iilinols 


BRASS PIPE & FITTINGS 


(extra heavy) 


26002 of 2”, 3” and 5” sizes, consists of ells, tees, 
flanges, 45 degree ells, piping in full lengths and 
numerous nipples. All fittings removed, all in per- 
fect condition and clean as new. 


H. P. BREARLEY 
3423—9Ist Street Jackson Heights, N. Y. 


FOR SALE 


2—150 Kilowatt Ridgway Steam Engine Generator 
Sets. 1—200 Kilowatt Steam Generator Set. a 
Double Horizontal Danville Hoisting Engines, | 
drum, 125+ steam pressure. 5 Boilers, 150 HP, size 
72’ 125% steam pressure. 1—DC Sheppare 


"x18’, 
Hoist. 
The George M. Jones Co. 
Glouster, Ohio 


POWER PLANT COMPLETE 


500 HP Sterling B&W 2004, 1928 
Kenney Vansaur Pulverizing equipment 
Cochrane, lime and soda, hot water unit 
American steam duplex pumps 

Smoke stack 160’ x 6’ x \” 


Call Write Phone 
Nat'l Boiler & Equip. Sales Co. 
2732 No. Talbot Ave. Indianapolis, indiana 


FOR SALE 

1—10-Ton Double | Beam hand Power | 
Traveling Crane. span 100 
runway. 
LIGHT AND POWER DEPARTMENT Town hens) 
TOWN OF HUDSON MASS. | 
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apes and Sizes! 
THE xefractory shapes needed to construct 
« | , furnace lining of fire brick or tile are as 
| varied as the shapes on a public beach—and 
a lot harder to find. But every shape under 
B the sun is readily formed when you use: 
it 
200 
est, 
F, 
ft, 
1800 
lead 
1800 
| FIREBRICK 
aker 
otor 
Ce eliminates all fancy tile and other special 
shapes. This moist, plastic material can be readily 
‘ moulded to any shape or contour. It is ideal for re- 
ume (pairing or rebuilding door openings, burner rings, 
“www: Marches, complete walls, etc. Within a few hours, you 
ovse :c2" have your boiler back in service again. hy 
Cy. 
i a It’s as if every carton of Plibrico contained an end- F 
less variety of special shapes—but far better, of + 
n. ¥. |§course, because the finished Plibrico lining is com- 
mum Bpletely free of the weak joints that cause break- 5 
down, heat loss, and infiltration when laid-up fire 
Grate fibrick is used. 
Piping 
The Plibrico idea of highest-quality refractory in 
ON monolithic form has made Plibrico Jointless Fire- 
Iilinols “Brick first choice of experienced operating engineers 
ae = : Plibrico lining and suspended ignition arch in connec- 
hroughout the power industry. And today these tion with spreader-type stoker; showing how Plibrico 
basic advantages of Plibrico construction are mul- monolithic construction eliminates numerous special 
Set 2 iplied by the fact that it eliminates all special shapes shapes and does away with trouble-making joints. 
HP, ‘Mand is immediately available. 100 LOCAL STOCKS—Warehouse stocks are carried in over 100 
cities in U. S. and Canada. Complete installation and boiler set- 
" . ; ting service is provided, or your own maintenance men can install 
here be castable material is desirable, we also offer Plicast re- Plibrico. Your local distributor will give you facts about Plibrico 
factories. This material is used for casting a reserve supply of products and service. Or write for our big catalog; specify 


pecial shapes in moulds; also for forming special shapes on the job. whether you want book covering H.R.T, or water tube boilers. 


ora PLIBRICO JOINTLESS FIREBRICK CO. 


Nation-Wide Boiler Setting Service 
1818 KINGSBURY STREET, CHICAGO, ILLINOIS 
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Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 
Oakit 
Aircraft & Diesel Equipment Corp........ 160 Climax Engineering Co............... 220-221 Green Fire Brick Co., A. P....... 2.1% “8 
Ale Proheater * Combustion Engineering Co.............. 14-15 Gulf Refining 239 phila: 
* Condenser Service & Engineering Co....... Pipe 
Alco Products 222 Coppus Engineering Corp................-- 147 Pittst 
Allen-Sherman-Hoff Co.......... Second Cover Crane Company 153 Hall Laboratories 18-19 pomo 
American Blower Corp................ 258-259 Cutler-Hammer, Inc. .......... Fourth Cover Hays Institute of Combustion............. 192 Bf prat- 
American Brass 251 Henszey Co. 206 & pritet 
American Chain & Cable Co............... 157 Hercules Float Works.................... 202 BF propo 
American Chimney Co..................... 276 Dampney Co. of America.............--%: 187 Hoffman Combustion Engineering Co...... * 
American Coal Burner Co................. 206 Darling Valve & Mfg. Co...........-+++-: « Homestead Valve Mfg. Co................ 260 
American District Steam Co........ ...... “152 Honan-Crane Corp. 1% 
Engineering Co................ 48-19 Davis Regulator bd 
merican Locomotive Co................. 222 Dearbo 
American Pulley 54 De Laval Steam Turbine Co............ 60, 208 Infilce Inc. 
oe Water Softener Co., The........ * Dixon Crucible Co., Joseph...............- * 
nder, 
Armstrong Machine 24-85 ohns Manville 183 
Askania Regulator Johnson Service Co... 14 
Atlas Valve Co......... Johnston & Jennings 
268 Eagle-Picher Lead Co...................--235 Jones & Laughlin Steel Corp............-. 31 Bpobin, 
Economy Pumps Ine..............-.+++++: * Jones Foundry & Machine Co., W. A...... 227 Brockb 
Edge Moor Iron Works...............+-+0% 58 Rockw 
Babbitt Steam Specialty Co................ 203 Edward Valve & Mfg. Co............-..--- 125 Roebli 
Babcock & Wilcox Co..................... 4-5 Ebret Magnesia Mfg. Co................-- 151 
Babcock & Wilcox Tube Co................ 195 Elastic Stop Nut Corp. of America........ 138 Keasbey & Mattison Co............650000: "= sag 
Bacharach Industrial Instrument Co....... 279 «Electric Chemical o Mester Ga. | 
Badger & Sons Co., E. B................. Electric Controller & Mfg. Co............. 240 
Bailey Meter Co........................ 12-13 Electric Storage Battery Co............... 189 Valve Mfg. 
Bartlett & Snow Co., C. O................ @ Oe. 182 
Bates Co., 292 Water Column & Gauge Co......... 166 
Beaumont Birch Co...................... 178 Eureka Packing * Laminated Shim 
Belmont Packing & Rubber Co............ e Everlasting Valve Co..................0008 * Leavitt Machine Co..............0.:e00001M 
Biddle Co., James G...................... 148 Lincoln Electric 
Black, Sivalls & Bryson................... * Fairbanks, Morse & 243 LAmkk-Belt Co. 
129 + Fairfield Engineering Co., The.......... Lomegran Co., J. 118 
Boiler Tube Co. of America................ 2%5 Fisher Governor 245 Ludlow Valve Mfg. 
Bonney Forge & Tool Works.............. 172 + Fiske Bros. Refining Co.................. Lummus Co. 
Botfield Refractories Co................... 208 +#$‘Fluor Corp. Ltd., The..................... * perry 
Brickseal Refractory Co.................. 186 Flynn & Emrich Co....................--5 * pring 
Bridgeport Brass Co...................... 262 Foote Bros. Gear & Machine Corp.......... 163. Macmillan Petroleum "Bauare 
Brunt Equipment 276 es. Manzel Brothers 268 Btar T 
Burgess Battery * Maxim Silencer 2B tickle 
Gardner-Denver Co. 161 Midwest Piping & Supply 
Garlock Packing 50 Minneapolis-Honeywell Regulator Co....--- urter 
Canton Stoker Gomeral Co... * Monsanto Chemical turtey 
..261 General Regulator Corp................... * Multiple V-Belt Drive ng 
Chapman Valve Mfg. 139 Globe Steel Tubes 165 
Chicago Metal Hose Co................... *  Golden-Anderson Valve Specialty Co...... 236 National Airoil Burner Co., Inc... 
Chicago Pneumatic Tool Co................ * *  Nestional Aluminate aylor 
17 Goodyear Tire & Rubber Co............... . 42. National Supply ay lor 
2 Goulds PUmps . * National Technical aylor 
141 Graver Tank & Mfg. ® WNatlional Twhe erry 
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: 162 Thermoid Rubber Div.................. Water Treatment Co. of America.......:. 
icholson & Co., Ww. H 
237 Tide Water Associated Oil Co....... .-..56-57 Watson-Stillman Co. ................ 
183 Timken Roller Bearing Co.............. 22 Webster & Co., Warren............. 
rthern Equipment 
No 253 Todd Combustion Equipment Co......... * Wedge Protectors, Inc.............. 269 
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Swartwout Reducing and 
Desuperheating Station § 
automatically 


HEN you want to be sure to hold pressure and 
temperature reduction “on the line” for im- 
portant processes, plan for Swartwout Reducing 
and Desuperheating Control. Uniform results that 
spell economy and safety are achieved day after 
day in hundreds of plants by Swartwout Equipment. 


The consistent performance recorded on the 
above chart means a great deal in time and money 
saved for Lewandos French Dyeing and Cleaning 
Company at Watertown, Mass. For wide variations 
in the quality of their process steam would mean 
costly spoilage and extra time for running work 
over. Their Swartwout R. & D, Station faithfully 
reduces steam from the high pressure to 105 Ibs., 
360° F., using a Type G Reducing Valve and 
Swartwout Carburetor Type Desuperheater. 


Controls compactly grouped on the panel (at 
right) include Master Regulator for the Reducing 
Valve which can be readily set, manually; and 
manual controls for both pressure and tempera- 
ture regulation. When set for a specific result, the 
station is completely automatic. Manual facilities 
provide convenient flexibility when desired. 


When Swartwout assumes the unit responsibility 
of supplying properly related equipment, your en- 
tire problem of pressure and temperature reduction 
is solved with dependable guaranteed control. 
Swartwout design and painstaking manufacture— 
for 37 years—assure outstanding performance. Write 
or phone for help on your steam control problems. 


Feed Water Regulators » Pump Governors + Feed Water Heaters 
Master Controls + Reducing Valves + Separators + Exhaust Heads 


“Power Plant Equipment: 


Rear view of 
control panel, 
Swartwout Re- 
ducing and De- 
superheating 
Station at Lew- 
andos French 
Dyeing and 
Cleaning Co. 


THE SWARTWOUT COMPANY 
18501 Euclid Avenue © Cleveland, Ohio 
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Controlled AIR CIRCU LATION 
for Power Plants and Industrial Buildings 
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PIPE HANGERS 


"THE NORTH WING HAS STOPPED ‘SQUAWKING’.” I: 
takes more than pipe alone to distribute steam for power, 
processing and heat to all the spots in a plant where steam 
is essential. It calls for experienced piping engineering 
to compensate for such factors as weight, pressures, expo- 
sures, expansion and contraction. 

The distribution of steam is a job for Grinnell FLUID 
TRANSPORT. As fabricators and manufacturers 
Grinnell supplies the connecting links which convert a 
pile of pipe into a complete piping system. 


For new war construction, or maintenance and repair 
of existing piping, call your nearby Grinnell branch. 
Grinnell Company, Inc., Executive Offices, Providence, 
R. I. Plants and offices throughout the U. S. and Canada. 
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Genspring Prefabricated 
eal Sprinkler Systems Constant-Support Pipe Hangers Pipe and Tube Fittings Piping : 
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The important role electric power is as- 
signed in helping win this war may well 
be judged by the significant unprecedented 
demand for copper. And this in itself is 
double proof of the nation’s dependence on 
reliable motor control. First, motor control 
these days has to do an around-the-clock 
vigil on hundreds of operations to get 


_ copper from the mine toa finished product. 


And then, almost invariably, motor con- 
trol has to accept an unending responsi- 
bility for the protection and proper use of 
the copper-built electrical devices it has 
helped create. Even before this war most 
men in Industry realized that motor con- 


. i, trol was too vital in function to be care- 


For the Power 


Getting copper into the fight 


is a full-time job for Motor Control 


lessly accepted. But under the demands of 
wartime production many are seeing proof of 
Cutler-Hammer dependability that will be re- 
flected in buying policies for years to come. 
CUTLER-HAMMER, Inc., 1358 St. Paul 
Ave., Milwaukee, Wis. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 


Copyright 1943—Cutler-Hammer, Inc. 


CUTLER-HAMMER 


Win 


Motor driven drills make the bla 


Motor driven shovels and muckers 
up the shattered ore-rock. 


Motor driven conveyors lug oreto 


Motor driven machines screen and 
the rock to sand. 


Motor driven agitators separate ‘ 
particles from the wetted sand. 


Motor driven drums clot the solid 
Motor driven blades stir the 4 


slime in the roasting furnace. 


Motor driven cranes pout the " 
load and unload the electrolytic baths 


Motor driven mills produce wit 
and tubes. 


Motor driven shapers. cutters #4 
form other needed shape: 


Motor driven sanders. polishes 
etc., help in the final ass: ably, 
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